
UNCLASSIFIED

AD NUMBER

CLASSIFICATION CHANGES
TO:
FROM:

LIMITATION CHANGES
TO:

FROM:

AUTHORITY

THIS PAGE IS UNCLASSIFIED

AD041344

unclassified

secret

Approved for public release; distribution is
unlimited.

Distribution authorized to U.S. Gov't. agencies
and their contractors;
Administrative/Operational Use; 30 NOV 1954.
Other requests shall be referred to Naval Air
Station, Norfolk, VA.

NAS ltr dtd 18 Sep 1972; NAS ltr dtd 18 Sep
1972



/•••: • • 

>...-.... ,u-r*_, jjjsy-. .-   . • 

if' • ... 

UN C LAY IF1ED 
mmmr 

Reproduced 

IAU  ike 

ARMED SERVICES TECHNICAL INFORMATION AGENCY 
ARLINGTON HALL STATION 
ARLINGTON 12, VIRGINIA 

DECLASSIFIED 
DOD DTK  5200,9 

wrm* 

UNCLASSIFIED 



K 
-1 » IMHll iiRi if I 

 • • 

nformation % 

• • 

«OM"MMnaeeMWHM 

KOTICS:   WHEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONS QR OTHER DATA 
tfETOSBD FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED 
GOVERNMENT PROCUREMENT OPERATION, THE U. S. GOVERNMENT THEREBY INCURS 
iiO RESPONSIBILITY, NOR ANY OBLIGATION WHATSOEVER; AND THE FACT THAT THE 
K/VSRNJMBNT MAY HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE 
AID DRAWINGS, SPECIFICATIONS, OR OTHER DATA IS NOT TO BE REGARDED BY 
MPLICATION OR OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER OR ANY OTHER 
>ER5CN OR CORPORATION, OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, 

L*SE OR SELL ANY PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 

Reproduced    by 

DOCUMENT SERVICE CENTER 
MtflTT BUILDING, DAYTON, 2, OHIO 



r *7 

IP1P—I iHjumwin i wi   i.^mwyi 
.V: iV 

•>•• '•''• ^*mi0» 

NOTICE:   THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE 

NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING 

| OF THE ESPIONAGE LAWS, TITLE 18, U.S.C., SECTIONS 793 and 794. 

I THE TRANSMISSION OR THE REVELATION OF ITS CONTENTS IN 
i 

i ANY MANNER TO AN UNAUTHORIZED PERSON IS PROHIBITED BY LAW. 

I   9 

i      .nni.^wi nil irnnfrta-rfft 

" ai-l 

-•8fe 

u 
- 

-    ,     •• r- 

.••:• 

•   - 

*    • 

tT'rr- 

- 

- 

* 



A*"** ...:, '. •'...•- . •   .       . 1\ 

^SECRET GCC131 

^JUREAU OF AERONAUTICS PROJECT AROWA(TED-UNL-MA-501) 
"Applied Research; Operational Weather Analyses" 

^1 

« Final Report on Task 22 

PART TWO 

AN ESTIMATE OF THE VISIBILITY OF 

SELECTED STATIONS FROM HIGH ALTITUDES 

P 

1 
-•S'v»3^^s 

BUREAU OF AERONAUTICS PROJECT AROWA 
BUILDING R-48 

U. S. NAVAL AiR STATION 
NORFOLK  li, VIRGINIA 

54AA      73429 
SECRET 



r 
SECRET 

n 

ABSTRACT 

Two problems are investigated by this report:   What are target 

"operational weather conditions" for the missile,  and what is the per- 

centage occurrence of these conditions? 

Theory indicates that the desired operational weathe. condi- 

tions are:   the sky coverage must be less than three tenths and the sur- 

face visibility greater than 2. 2 n. miles. 

The occurrence of these conditions varies widely for individual 

stations with the lowest percentages occurring over northwest 

Russia and the highest in China*    The overall occurrence is 29%. 

If nearly clear skies can be forecast as indicated in Part I 

of this report,  87% of those forecast days will have the required 

visibility condition.    Since the results of Part I   are conservative, 

the conclu3ion is that the presentation of Part I   is entirely represen- 

tative of the forecasting possibilities of this problem. 
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:- PREFACE 

Task 22,  assigned to Project AROWA by the Chief,  Bureau of 

Aeronautics,  required the investigation oi th; uaeteorological suit- 

ability of a guidance system being developed lor the guided missile 

TRITON at the Applied Physics Laboratory of Johns Hopkins University. 

There were two parts to this research requirement: 

a. The percentage of time during which satisfactorily clear weather 
EXISTS over potential target areas,  as a function of time of day 
and time of year,  and 

b. The factor of probability with which clear weather conditions 
CAN BE PREDICTED for the above areas, based on weather 
data expected to be available under tactical conditions. 

This part of the research is an answer to (a).    It was accom- 

plished within a six-week limit. 

This study was prepared under the direction of the Officer in 

Charge,  Commander E. T. Harding,  USN, by Lieutenant Commander 

L. C.  Clarke,  USNR.    The mathematical treatment of sky coverage in 

Appendix 1   was mainly developed by Mr. H. B. Wobus,  Project 

Meteorologist.    Assisting in preparation of the final report and in mak- 

ing the numerous computations were the following Project personnel: 

Dalton,  P.E. Sokol,  D. 
Moran,  D.I. Hart,  J. R.  (Mrs.) 
Robertson,  J. J.       Cornwell,  D. A. (Mrs. ) 
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PROBLEMS 

The TRITON is a long range surface to surface guided missile   cur- 

rently under research development.    Under consideration for use in the 

terminal portion of the missile's trajectory is a guidance method dependent 

on good atmospheric visibility.    This particular method requires that the 

target be optically visible from the missile at an altitude of 70, 000 feet 

and a slant range of approximately 50 miles.    The immediate problems 

involved are: 

a. The probability with which operational weather conditions can be pre- 

dicted for potential target areas. 

b. The percentage of time during which operational weather conditions 

exists over potential target areas. 

c. What constitutes operational weather conditions? 

ASSUMPTIONS 

1. The optical resolution of the sensing system of the missile is 

approximately equal to that of the human eye. 

2. The missile is assumed to approach the target along a horizontal 

path at an altitude of 70, 000 feet (11.5 n. mi. ),   and it is desired to begin 

"seeing" the target at a horizontal distance (initial point) of 50 nautical 

miles. 

. 
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3.    The problem of what constitutes operational weather conditions 

can be treated under two main conditions. 

a. No clouds present; however haze,  haze layers and surface fog can 

occur. 

b. Clouds present. 

RESULTS 

A.    No clouds present 

The following is based on the Air Force Surveys in Geophysics 

Number 21,  Slant Visibility.    Four cases of slant range visibility are 

discussed in the above; the inherent object contrast in these cases is 

about 5%. 

Case I. Optically uniform atmosphere. 

Case 2. and 3.   Atmosphere of two layers: a fog layer adjacent to 
the ground,  and a layer of good visibility above. The fog layer 
is 912 feet thick; the layer of good visibility corresponds to a 
visual range Vn* of 10 nautical miles for case 2,  and a Vn* of 
30 nautical miles for Case 3. 

Case 4.   A dust (or haze) layer is embedded in the atmosphere. 
This case is typical for a stable anticyclonic situation.    The 
base of the layer is at 6080 feet and is 912 feet thick.    The 
visual range Vn in the surface layer is variable, is 0. 5 
nautical miles in the dust layer,  and is 30 nautical miles 
above the dust layer. 

Considering the slant visibility from 70, 000 feet (Fig.  1),  it is 

seen that as long as the surface visibility remains greater than about 

* The values Vn are always reduced to ground condition; at the actual 
altitude the horizontal visual range is much larger. 
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3. 5 nautical miles, the slant range visibility (d)* is greater than 50 nautical 

miles in all cases.    The approximate surface visibility required to limit 

the slant visibility d to 50 nautical miles is tabulated below. 

TABL E I 

Case 1 - 3.2 n.  mi. 
Case 2 - 0. 9 n.  mi. 
Case 3 - 0. 7 n.  mi. 
Case 4 - 3. 5 n,  mi. 

These values indicate that a moderate to light fog with visibility 

less than aboi.t 3 miles will prevent homing of the missile from the initial 

point for Case 1 and 4.    Case 1 is probably too ideal for reality as it 

implies a uniform decrease of the fog with height.    Case 4 however approx- 

imates a stable anticyclonic situation with fog in the lower layers below a 

subsidence inversion wherein much haze and smoke   has been trapped. 

Cases 2 and 3 may represent a radiation (ground) fog layer typical 

of clear skies.    Visibilities less than 1 mile in this layer represent 

moderate to dense fog conditions,  which can ordinarily be expected to 

be dissipated by insolation during the morning.   The visibility after fog 

dissipation can be expected to approach 10 nautical miles for Case 2, 

and 30 nautical miles for Case 3.    Hence the slant visibility d will easily 

exceed 50 nautical miles provided no clouds form. 

* Slant visibility is expressed in ail of the following in terms of the corre- 
sponding horizontal distance d. 
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The influence of the sun's position relative to the line of sight is 

large.    The visibility in the direction toward the sun (upsun) is always 

reduced,   whereas the visibility in the semi-circle opposite the sun 

(downsun) remains more or less constant.    This "visibility horizon" 

depends on two factors,  namely: 

a. The zenith angle of the sun. 

b. The azimuth measured from the sun's vertical. 

A plot of the visibility horizon resembles a cardioid curve,   with 

the "dip" located in the upsun direction.    Figure 2   is a plot of the visi- 

bility horizon from 70, 000 feet when the downsun slant visibility d is 50 

n.  miles.    This figure corresponds to surface visual ranges for the cases 

given in Table I above. 

The approximate percentage decrease in slant range visibility 

when facing directly upsun is given below,   where the reduction factor is 

defined as the ratio: slant visibility upsun/ slant visibility downsun. 

Zenith Angle of Sun       Reduction Factor 

90° 0.46 
80° 0.53 
70° 0.60 
60° 0.68 
50° 0.76 
40° 0.82 
3 0° 0. 89 
20° 0.94 
10° 0.98 
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For upsun missile approaches that occur near sunrise or sunset (zenith 

angle approximately 80°  - 90° )t the slant visibility d would have to be 
I 

about 100 n.  miles in the downsun direction in order that the target be 

I 
seen from the initial point.    The corresponding surface layer visual 

I ranges are: 

Case 1 - 6. 5 n. mi. 
Case 2 - 2. 6 n.  mi. 
Case 3 - 1. 9 n. mi. 
Case 4 - 14.3 n.  mi. 

For zenith angles of 40° to 50° the slant range d would have to be about 

65 n. miles and little change in required minimum surface visibility re- 

sults.    This would require that only days of good visibility be chosen for 

operational consideration if sunrise or sunset upsun approaches are to be 

made.    The general recommendation is to plan only midday or downsun 

approaches. 

Large cities or industrial areas produce a large amount of dust 

and smoke.    The wind carries this atmospheric pollution to the leeward 

side of the area,  and thus the slant visibility for such an area is poor 

downwind.    In addition,  maximum visibilities usually exist in the direction 

perpendicular to the wind direction near the surface. 

The recommended direction of approach is therefore downsun and 

normal to the gradient wind near the surface. 
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B.   Clouds present 

If clouds are present over the target area as well as enroute to the 

target from the initial point,  then the problem of seeing the target can be 

resolved into two parts: 

a, Seeing through the atmosphere (minus the clouds'*. 

b. The obstruction of the view by the clouds. 

Part a is the same as discussed in Section A.    No clouds.    Part b in- 

volves several related problems: 

a. What is the maximum cloud coverage that can be tolerated opera- 

tionally? 

b. What percent of time is the target obscured by the clouds? 

In an attempt to answer these problems,  a theoretical equation was 

developed relating cloud cover "N" as reported by a ground observer 

at the target and the relative density of clouds overhead with 2 other para- 

meters.    A plot of these solutions is given in Fig. 3,  where: 

4>£ • angle from zenith at which sky becomes totally overcast (see 
appendix 1); i.e., the target cannot be seen at anytime for angles 

>*E- 

D/S = ratio of a representative horizontal dimension of the clouds 
to the mean spacing between clouds. 

N e tenths of cloud cover as reported b   a surface observer at 
the target. 

Cloud density = the average density of clouds in that portion of the 
sky overhead as seen by the observer, i. e., for angles less 
than <j>g. 
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A complete description of the basis of the theory is given in 

Appendix 1.    In summary,  clouds having fairly uniform values of diameter, 

spacing,  and thickness are assumed; these are arranged in some regular 

pattern across the sky.    Cumulus of fair weather,   some types of strato- 

cumulus,  alto-cumulus,  and cirrus can approach these ideal assumptions 

under appropriate conditions.    It is felt that the solutions given below 

(for N • 0. 5 or 0. 6) are close to the best possible cases that occur 

naturally,  and that normal synoptic conditions will yield cases where 

these solutions occur as an up^ er limit,  i. e., these solutions are opti- 

mistic. 

For a missile flying at constant altitude during the homing-in- 

stage, the cloud density represents the average portion of flight time 

that the target cannot be seen throughout this portion of the flight. 

Estimated average values of the ratio D/S for various cloud 

types are given below for N * 0. 5 or 0. 6. 

D/S 
As + Ac      St + Sc 

0.5 0.5 
Cb Cu Ci,  Cs + Cc 
0.4       0.1-0.5 0.5 

Now the angle <J>j, required so that the target may first be sighted 

from a distance of 50 miles at 70, 000 (11. 5 n. mi.) feet is 77. 1°, hence 

limiting the possible cases to be considered to those angles 4>g ^  77. 1° . 

Since the estimated mean value of D/S is 0. 5,  the angle 4>E =77. lc 

limits the possible values of N to values -6/10 ths.    Corresponding to 

SECRET 
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the above considerations, the following values of cloud density result. 

Values for D/S equal to 0. 1 and 0.7 have been included for comparison. 

TABLE m 

D/S 0. 1 0.5 0.7 
N 

0.1 .09 .10 - 
0.2 .16 .19 - 
0.3 .23 .28 - 
0.4 .30 .35 0.40 
0.5 .35 .43 .48 
0.6 - .48 - 

Cloud density for <|>E> 77. 1° 

If an operational limit of 50% obscuration can be set for the missile, 

N values up to 6/ 10 can be tolerated.    The list below gives percent obscura- 

tion vs the limiting N value. 
N 

50%       0.6 
25%   0.2-0.3 
10%       0.1 

The cloud coverage climatological data has been principaUy 

summarized for N =  0 - 0. 3   values which corresponds to 25% obscuration 

time or 75% "see-ability" as an upper limit. 

For closer homing-in distances than 50 n. miles the target can 

begin to be seen at larger values of cloud coverage; values of N up to 

8 to 9 tenths are possible.    However the percentage obscuration also rises 

to values of 60 to 70%; values considered too large for operational use. 

SECRET 
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C. Climatology 

1. Operational criterion 

The foregoing theoretical discussions have set the following opera- 

tionally feasible visibility and sky coverage criteria: 

a. Visibility must be greater than about 2.2 n.  miles on the average. 

b. The sky coverage must be less than 0.3 (nearly clear skies) for 

mean target obscuration times of 25% or less. 

c. The types of clouds that should occur with these conditions are pre- 

dominantly cumulus,   strato-cumulus,  or cirrus. 

2. Average operational conditions 

Inspection of the data in the "Climatological Data" Section B reveals 

that the percentage occurrence of operationally feasible weather conditions 

varies over wide limits (65. 8% to 0. 0%) depending on the station and the 

month.    Table III summarizes the highest and lowest average daily limits 

of occurrence of these conditions. 

The figures above refer to the percentage of all days regardless 

whether near clear sky conditions exist or not,  or whether they could be 

forecast.    If,  now,  it is assumed that near clear sky conditions can be fore- 

cast accurately on certain occasions,  then the percentage occurrence of 

operationally feasible weather conditions should be referred to a base of 

when only near clear sky conditions exist. 

i- | 
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TABLE III 

LIMITING PERCENTAGE OCCURRENCE 
OF N = 0 - 0.3 AND VISIBILITY > 2. 2 NAUTICAL MILES 

STATION                   HIGHES1 LOWEST 

1. January 43.8 August 18.6 
2. February 63.5 May 15.8 
3. Nov.  Dec. 47.9 May 15.4 
4. January 65.8 June 11.3 
5. 
6. 
7. 

— — — — 

8. 
9. 

10. August 61.3 November 15.5 
11. September 56.2 December 18.7 
12. September 37.0 April 19.2 
13. September 45.2 December 10.9 
14. July 51.4 December 5.3 
15. July 36.9 December 2.0 
16. July 64.6 December 13. 7 
17. June 23.9 May 0.0 
18. June 34.4 December 10.4 
19. June 37.5 January 9.4 
20. June 38.2 December 5.5 
21. June 31.4 October 6. 7 

SECRET 
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TABLE  IV 

LIMITING PERCENTAGE OCCURRENCE 
OF N = 0 - 0. 3 CASES THAT VISIBILITY > 2. 2 NAUTICAL MILES 

STATION HIGHEST LOWEST 

1 August 100.0    | September 72.2 
2 Jan., Feb., 

Mar., Apr., 
May, June, 
July, Sept. 100.0 November 90.3 

3 June 99.2 January 86.9 
4 
5 
6 
7 

August 97.3 May 79.2 

8 
9 

10 June 91.8 April 74.5 
11 July 98.2 January 79.4 
12 August 97. 1 December 90.6 
13 May 88.2 June 77.4 
14 February 100.0 January 37.6 
15 April 84.2 December 10.2 
16 August 94.0 January 66,5 
17 April 99.3 May 0.0 
18 June 99.4 September 28.7 
19 November 100. 0 September 95.6 
20 May 97.0 March 71.9 
21 May 99.2 February 55.3 
22 
23 

SECRET 
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On this basis,,  the percentage occurrence of operationally feasible 

weather conditions averages about 86. 5%.    Table IV    summarizes the 

highest and lowest average daily limits of occurrence of these conditions. 

An overall operational criterion can be defined for those days when 

near clear sky conditions are known to exist or can be accurately forecast 

as follows: 

70% criterion: on 70% of nearly clear days,  operational weather condi- 
tions exist. 

90% criterion: on 90% of nearly clear days,  operational weather condi- 
~~   tions exist. 

Using these criteria,     station    numbers 2 and 19  meet the 90% 

criterion all of the time.    (Data on stations 5, 6, 7, 8,  and 9 is not avail- 

able. )   On a monthly basis,  the number of stations meeting each of the 

criteria    are given in Table V. 

TABLE V 

Month 70% 90% Month 70% 90% 

Jan. 14 6 July 15 12 
Feb. 14 7 Aug. 14 11 
Mar. 15 9 Sept. 14 9 
Apr. 15 6 Oct. 14 7 
May 14 10 Nov. 16 9 
June 15 11 Dec. 14 6 

Total Stations = 16 

SECRET 
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On a station basis,  the number of months that each of the criteria 

are met is given in Table VI. 

TABLE VI 

Station 70% 90% Station 70% 90% 

1 12 10   • 14 4 1 
2 12 12 15 6 0 
3 12 9 16 11 4 
4 12 6 17 11 10 

10 12 4 18 11 8 
11 12 8 19 12 12 
12 12 11 20 12 4 
13 12 

          • - 

0 ti 11 4 

3.    Diurnal variation of operational conditions 

The diurnal variation of these criteria    is of importance,    since 

non-operational conditions in the morning may very well be operational 

by midday,  etc.    "Climatological Data" Section B contains data for three 

times of day closely corresponding to sunrise,  midday,  and sunset for 

the majority of stations.    Latitudinal variations in'the sun's position for 

different seasons must be considered however in interpreting the data. 

If the diurnal variation of the percentage occurrence of operational 

and non-operational weather conditions are now compared for a given month, 

the time of day of the relative best and worst conditions can be selected 

for each station. 

1 
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A general conclusion can be drawn that the time of day of best 

operational weather conditions is in the afternoon,  and that the worst 

conditions are near sunrise.    Individual stations differ widely from this 

however. 

4. Operational Conditions Summary 

The data in "Climatological Data" Section B has been summarized 

along the lines of the discussion above in "Results" Section C 1, 2,  and 3. 

5. Cloud Type Structure 

"Climatological Data" Section D contains a representative sample 

of the diurnal variation of the percentage occurrence of various cloud 

types for differing values of sky coverage N. 

This data has been summarized in the following two tables. 

Table VII contains the time of least cloudiness when the sky is 

nearly clear ( N = 0 - 0. 3).    A general conclusion is that midday has the 

least cloudiness and that sunrise is second best.    Individual stations, 

however,  differ widely from this conclusion. 

Table VIII contains the predominant and second most predominant 

cloud types for clear to partly cloudy skies (N = 0 - 0. 6).    A shorthand 

notation was adopted wherein L4 = Cj,» H = CJJ,  LH = CL and CH,  etc., 

and the type listed on the left is the most predominant. 

A general conclusion is that the most predominant cloud types are 

SECRET 
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TABLE  VU 

LCT TIME OF LEAST CLOUDINESS WHEN N = 0 - 0. 3 1 

STATION JANUARY APRIL JULY OCTOBER 

1 13 13 7 13 
2 19 19 19 7 
3 13 13 19 13 
4 07 19 07 07 
5 14 14 14 14 
6 14 14 06 14 
7 15 06 06 15 
8 14 14 14 14 
9 07 07 07 07 

10 07 19 07 07 
11 13 13 13 13 
12 07 13 07 07 
13 07 13 13 07 
14 13 07 13 07 
15 07 13 13 07 
16 08 14 14 14 
17 14 14 14 14 
18 08 14 14 08 
19 08 14 19 08 
20 13 13 13 07 
21 13 19 13 13 

I 
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TABLE VIII 

PREDOMINANT CLOUD TYPES FOR N = 0 - 0. 6 

STATION JANUARY APRIL JULY OCTOBER 

1 M/MH LM/M MH/H LM/LX 

2 L^MH H/L! Lx+M/- Li+H/MH 
3 H/M v- LH/H H/MH 
4 H/M 11/LX H/MH M+LM/H 
5 H/Lj H/Li H/Li H/Lx 

6 H/Li H/Li LH/LX H/LJ 
7 H/L2 H/M L2/H L2/H 
8 Li/H LJL/H Lx/H H/Lx 

9 L2/M L2/ LM L2/LH L2/LH 
10 L,/LM H/LM M/Lj LX/LM 
11 H/Lj LH/LX H/M 
12 H/M LH/M Lt/LM LM/H 
13 M/H+Lj H/Li LM/M H/LH 
14 Lj/LM LH/H LM/Li MH/LX 

15 Lx+H/ - LM/H LH/Lj MH/LX 

16 M/Li M/LX M/Li M/LX 

17 M/LM LM/Lx LM/Lj LM/M 
18 Lj/M MH/Li LM/Li 

LH/L 
LM/M 

19 Lx/M 7H Lj/LH 
20 H/LM H/L! LH/H Li/LH 
21 Lj/H M/MH -/H LX/LM 

• 
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TABLE IX 
TABLE OF MEAN CLOUD HEIGHTS 

(1000 feet)  

Cloud Types Alto stratus 
Altocumulus 

Nimbostratus 

Latitude          v 20° 45° 70° 20° 45° 70° 

Summer 
Tops 17.4 13. 1 9.2 13.5 10.5 7.2 
Bases 13.5 10.2 7.6 4.9 4.9    1 3.0 
Thickness 3.9 3.0 1.6 ' 8.5 5.6 4.3 

Winter 
Tops 16.7 13.1 9.5 14.4 9.8 7.2 
Bases 14,4 9.5 7.2 5.6 3.6 2.6 
Thickness 2.3 3,6 2.3 8.9 6.2 4.6 

Cloud Types 
Stratus 

Stratocumulus Cumulonimbus 

Latitude 20° 45° 70° 20° 45° 70° 

Summer 
Tops 22.3 19.0 13. 1 
Bases 5.2 5.6 3.0 5.9 6.2 4.9 
Thickness 16.4 12.8 8.2 

Winter 
Tops 19.0 10.8 8.2 
Bases 5.9 3.9 2.6 6.6 4.9 3.3 
Thickness 12.5 5.9 4.9 

; 

Cloud Types Cumulus Cirrus, Cirrostratus 
Cirrocumulus 

Latitude 20° 45° 70° 20° 45° 70° 

Summer 
Tops 9. 5 9.5 7.2 
Bases 5.9 6.6 4.9 35.4 30.2 24.6 
Thickness 3.6  • 3.0 2.3 

Winter 
Tops 9.2 6.9 5.2 
Bases 6.6 5.2 3.9 33.8 26.6 22.3 
Thickness 2.S 1.6 1.3 ., 

I 
r 

! 
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CL and secondly CH«    Hence the results of the theoretical treatment in 

the previous section on cloud coverage N appear to be quite applicable 

since the most predominant clouds are cumulus,  and stratocumulus   and, 

secondly, cirrus. 

Mean heights of the bases and tops of various cloud types at given 

latitudes are given in Table IX.      These have been included for planning 

purposes in case that the missile is programmed to fly at lower altitudes 

in the terminal portion of its flight.    The cloud type of primary interest for 

this programming would be cirrus; also it is the second most predominant. 

It should be emnhasized that cirrus cloud coverage as reported by a ground 

observer is often much less than that reported by aircraft at cirrus alti- 

tudes,  and hence that the obstruction to vision is greater than indicated by 

the climatological data. 

D.    Forecasting 

The relationship between the direction of the 500-mb wind at a 

station and the obser.ed cloud coverage N was investigated on a small 

scale (7 years data) to determine if any appreciable correlation of fore- 

casting significance occurred.    The assumption is;   if the wind direction 

at 500 millibars can be forecast within - 22 1/ 2°  of the existing direction, 

does a sufficiently high probability exist (for forecasting purposes) that 
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the cloud coverage is 0 to 0.3.    Data for the months of January,  April, 

July,  and October are presented in Appendix 2 for 7 representative 

stations through the area of concern. 

The highest probabilities (in percent) for the occurrence of 

N = 0 - 0. 3 and a wind direction are summarized below; 

Station 

1 
2 

12 
18 
16 
21 
23 

fanuary April July 

E 5. 5 

October 

W 14.8 

August 

W 9.9 SW 8.8 9.8 
SW 9.6 W 11. 1 NW 7.0 NW 9. 1 9.2 
NW 5.4 C 10.1 SW, NW13.5 W 9.8 9.7 
NW 3.4 NW 13.6 W, NW 6. 9 SW 4. 8 7.1 
N 7.9 S 6.7 C 14.9 E 11.4 10.2 
S 6. 0 NW 7.6 NW 4.9 N 2.8 5.3 
W 25.2 W 11.2 C 5.7 C 9.8 13.1 

These figures indicate that by forecasting the wind direction at 

500 millibars, the highest probabilities of "hitting" an N = 0 - 0.3 fore- 

cast are generally below 10%.   In addition,  the possibility of separating 

an N • 0 - 0. 3 forecast from an N = 0. 8 to 1.0 forecast on the basis of their 

probability of occurrence is low: the probabilities are of the same order of 

magnitude except in isolated cases.    The general conclusion is that attempt- 

ing to forecast nearly clear skies from the 500-mb chart alone is not feasi- 

ble. 

Part I of the final report on Task 22 covers the probability of mak- 

ing a successful forecast of clear skies.    The method of sampling and 
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test procedure indicate that the resulting probabilities are conservative, 

and that actually predictable    clear days occur more frequently. However, 

poor visibility on some of these clear days will limit their operational 

usefulness (see "Climatological Data"   Section B and D).    The conclusion 

is that the results of Part I are truly representative of the forecasting 

possibilities. 

CLIMATOLOGICAL DATA 

A. Presentation of tables 

1.    Source 

Data from card decks 105, 107, 191, 211, 212,  and 241 of the 

National Weather Records Center,  Weather Bureau,  U„ S.  Department 

of Commerce, were utilized covering periods from five to ten years. 

Complete tabulations for all months were prepared for this study.  The 

midmonth of each season was selected as representative for certain 

summaries in order to reduce their volume.    It is felt that these months 

will represent the general trend of the parameters involved. 

B. Diurnal variation of sky coverage tables - Appendix 3 

The data is divided into two sections; visibility V summary,  and 

sky coverage N summary.    Under the visibility section,  the following is 

listed: 
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Percentage occurrence (of all days) of visibility V greater than 

or less than 4000 meters (2. 2 n.  miles) for a given sky^coverage N 

(listed at top of each column) as a function of local civil time (LCT). 

The division at a visibility of 2. 2 n,  miles was chosen as the most 

closely corresponding to the average of the limiting visibilities for the 

cases listed in "Results" Section Al above. 

Under the sky coverage section the following is listed:   Percentage 

occurrence (of all days) of a given sky coverage as a function of local 

civil time (LCT). 

C. Operational conditions summary tables - Appendix 4 

Explanation of these tables is given in "Results" Section C. 

D. Cloud type structure tables -"Appendix 5 

The percentage occurrence of all days of various type clouds as 

a function of the cloud coverage N is tabulated.    The following nomenclature 

is used: 

CLj : Low cloud   types 1, 4, 5, 6,  7 only 

CL,2 : Low cloud types 2, 3 only 

CLS : Low cloud types 8, 9 only 

Cjy[  • Middle cloud types only 

CH   : High cloud types only 

?£* 
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Two types: Any combination of 2 cloud types only, i. e., 

CLCM»   CMCH'  or CLCH 

Three types: 3 cloud types CL
C

M
C

H 
occurring simulta- 

neously. 

\ 
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METEOROLOGICAL GLOSSARY 

*7I 

Cloud and Sky Coverage - Amount of clouds designated by N over a given 
station; N expressing,  in tenths of the total sky (2ir),  the solid 
angle subtended by cloud,  as seen by an observer on the ground. 

Surface Visibility - The mean greatest distance toward the horizon that 
prominent objects such as buildings,  towers,  etc,  can be clearly 
seen by the naked eye from a point on the surface. 

Cirrus Type Clouds (CH)~ Clouds of delicate and fibrous appearance without 
shading,  generally white in color often of a silky appearance. 
Always composed of ice crystals,  generally above 20,000 feet. 

Middle Type Clouds (CM )~ Layers of translucidious or opaqueous clouds be- 
tween 2000 and 5000 meters.    Either in cumulofied or stratified 
layers. 

Slant Visibility - Same as above,  with the exception that either the observer, 
or point being observed is above the ground. 

Radiation Fog - Ground fog caused by the cooling of the earth, usually less 
than 100 ft. deep. 

Low Cloud Types (C^) 

1. Fair Weather Cumulus 
Bound tufts of clouds with little vertic al development bases at one 
level. 

2. Large Cumulus Without Anvil 
Dense clouds with vertical development upper surface is dome 
shaped and exhibits rounded protuberances while the base is nearly 
horizontal. 

3. Cumulonimbus 
Heavy masses of cloud with great vertical development whose upper 
parts have fibrous texture,  and often spread out in the shape of an anvil. 
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4. Stratocumulus 
A layer or patches composed of globular masses or rolls,  soft 
and grey and arranged in lines or waves. 

5. Layer of Stratus or Stratocumulus 
A low uniform layer of cloud resembling fog but not touching 
the ground. 

6. Nimbus 
A low amorphous and rainy layer of a dark grey color, usually 
uniform. 

7. Fair Weather Cumulus and Stratocumulus 
Combination of # 4 and # 1 

8. Large Cumulus and Stratocumulus 
~ Combination of # 2 and # 4. 

9. Large Cumulus and Nimbus 
Combination of # 2 and # 6, 

1 
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THEORETICAL STUDY OF SKY COVERAGE 
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Within a vertical plane passing through a line of clouds having 

fairly uniform values of diameter,  D,  spacing,  S and thickness,  T,  the 

angular distribution of visibility of sky above varies with the angle of the 

sight. 

Overhead,  the proportion of obscurement by cloud to total angle 

is given by D/S.    Evaluations at angles 4>,  measured from the zenith,  in- 

dicate that this cloudiness proportion increases to unity at an angle <j>c 

whose tangent is given by the ratio (S-D)/T.    Further,  these evaluations 

fall into an essentially linear distribution when plotted against tangent of 

the zenith angle <t>. 

Below the line of sight 4>Q,  the clouds appear banked one behind 

another closely enough that cloud sides and tops,   taken together, occupy 

the whole view.    Figure I illustrates these relationships. 

FIGURE 1 

V 
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If,  now,  the clouds are arranged in some pattern in the sky,  as 

at centers of quadrilaterals or hexagons,  lines of sight may lie in vertical 

planes other than one containing the prime lines of clouds.    In that case, 

the cloudiness within the plane,  as seen by the observer,  will be less for 

any angle $ than in the instance above,  and will reach unity at an angle 

greater than that for the case above. 

Treating then,  an integration over the whole sky,  i.e.,  all azimuths, 

a distribution is assumed as follows: 

D2 

1. Cloudiness in the vertical direction is given by    C   =   A —5- 

Where: 

S    is mean spacing of neighboring clouds 

D   is mean diameter of individual clouds 

A   depends upon the pattern of the cloud distribution in the 

horizontal plane. 

For clouds in a square array,  A is 0. 79 

For clouds in a hexagon array,  A is 0. 91 

Mean value for A is 0.85 

2. The cloud   distribution extends to the horizon, and produces a bank- 

ing, or blocking of view of the sky in all or virtually all azimuthal 

directions at a zenith angle ^g.    This angle <}>E is not so simply 

derived from D,  T, and S, as in the initial consideration, because of 

non-cylindrical shape of clouds and imperfect array of distribution. 

I .3 
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but such an angle exists,   and becomes a parameter for the following. 

>= 0-*i:::::H: 

Solid Cloud  Bonk 

3.   Cloudiness at an angle 4>,   averaged for all azimuths,  varies linearly 

with tan <}> from the value given above for $ = 0,   to unity at $ = $_,, 

where the clouds appear solidly banked; and is unity from there to 

the horizon. 

On these assumptions,   cloudiness for the sky as a whole (solid 

angle subtended by cloud bases or sides,   compared to the value 2 TT for the 

total possible coverage) can be integrated. 

*E 2ir 
r 

D< (l 
lL 

(A. —o"   + 

S 2 tan<j>g 
2") 

tan<|>)   sin<}>  d4>    + sin4>   d$ 

C   -    A D2 
S2 

(1 - cos^) 
(1 - A jgj 

tan^j; 

* E 
In tan 4   - sin^ + cos4>E 

• ..... -T^ ***** 
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This equation may be written in a different order to describe its parts 

and to show how the total cloudiness is divided. 

D< C = cos$E + (1 - cos4>E) I  A±L. + (1 + A 2_)i 
I      S2 °^ 

i 
> 
'i 
a> 
03 

In tan(   2      4) - sin<j>x 
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To compute total sky obscurement for model clouds other than 

the cylindrical clouds assumed originally,  it is necessary to estimate 

•g from some practical measures of the cloud.    If D is  mean 

diameter of the vertical projection of the  clouds  (see  Figure  4), 

"1\ 

L 

-OR- 

i 11        -        i 
FIGURE 4 

and S is mean spacing of neighboring clouds,  an angle 4>£ can be derived 

geometrically from the assumed shape (see Figure 5 or 6). 

FIGURE 5 FIGURE 6 
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It is then a fair assumption that at the angle $£,   the mean cloudiness 

C for all azimuths is approximately D/S.    From this and from assumptions 

made earlier regarding linearity of C with respect to tan <J>,  one can derive 

an approximation for <{>£. 

=~7i 

dc 
R   -  AD 

TT 

d tan<t> tan«J>£ 

1 - A   D? 

tan4>g 

_DJ 

tan<(>^   = 
1- A   S2 

D2"   tan*C .D. 
S 

- A S2 

For an-observer aloft,  looking downward at a ground location, 

probable cloud obscurernent is given by: 

1 
C<j> tan$ 

Hi 
S2 

E 
tan«|)   t   A —7jr 

3 

But his distance from the ground location (horizontal distance) d is H • tan 4> 

where H is altitude of observer aloft.    So 

1 - A 

tan«^ 

D2 

S2 

E 

*-  +   A-4 
H S2 

i 

I 
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FORECAST STUDY 

Source 

The U. S. Weather Bureau and Air Weather Service historical 

weather map series for the years 1946 to 1952 were utilized in this 

survey. 

Method 

1. Stations were selected from the basic list that would be represent- 

ative of synoptic conditions over a wide area. 

2. The direction of the geostrophic wind was determined from the 

orientation of the contours on the 500-mb chart to the nearest eight "" 

points of the compass. 

3. The corresponding sky coverage was determined from the surface 

map station.    If this station was not plotted,  an alternate station within 

a radius of 2 degrees latitude was chosen. 
I 

4. Blanks in the tables indicate that no data was observed. 
I 

Presentation 

1„  The percentage occurrence of a given wind direction is tabulated 

i*.i the uppermost table. 

2. The percentage occurrence of various sky coverages N for a given 

wind direction is tabulated in the middle table. The column labeled ALL 

DIRECTIONS also represents the percentage occurrence of all days of 

r 
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a given sky coverage.    These later figures are compatible with similar 

tabulations given in the Climatological Data section. 

3. The probability that a given sky coverage N and a given wind di- 

rection occur is given in the bottom table.    These were obtained by mul- 

tiplying the results of 1. above, by the results of 2.  above. 

4. Since it was not possible to determine the sky coverage in all 

cases,  the computations are based on days when sky coverage was ob- 

served only. 

• 

• 
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MONTH: JANUARY 

STATION:     NO.    1 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S SW W NW CALM 

% occurrence 8.9 1.0 6.8 2.6 10.9 19.8 21.4 5.2 23.5 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

"N.        Wind 
N\r>lr. 
sky     ^s. 
coverage ^v^ 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 23.6 - 38.5 40.0 9.5 36.9 46.3 60.0 28.9 33.8 

0.4   -   0.7 5.9 „ 7.8 - 14.3 21.1 14.6 10.0 11.1 13.0 

0.8   -   1.0 70.7 100.0 53.9 60.0 76.2 42.2 39.0 30.0 60.0 53.0 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

\        Wind 
N   \.     Dir. 
sky    \. 
coverage N^ 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 .021 .026 .010 .010 .073 .099 .031 .068 .338 

0.4   -   0.7 .005 .005 .016 .042 .031 .005 .026 .130 

0.8   -   1.0 .063 .010 .037 .016 .083 .084 .083 .016 .141 ,530 

Based on        192 cases'       88. 5     % of days surveyed. 



MONTH: APRIL 

STATION:       NO.    1 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction 
1 ' 

N NE E SE S sw W NW CALM 

% occurrence 12.5 3.7 8.1 8.1 8.8 20.6 15.5 15.5 7.4 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

\.       Wind 
N \^>ir. 
sky     ^s. 
coverage ^\ 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 29.4 20.0 27.3 27.3 16.7 42.9 38.2 33.3 20.0 31.6 

0.4   -   0.7 29.4 - 18.2 09.1 25.0 _ 28.6 14.3 10.0 15.4 

0.8   -   1.0 41.2 80.0 54.6 63.7 58.4 57.2 33.3 52.5 70.0 53.0 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 
X\        Wind 
N \     Dir. 
sky   ^V 
coverage's. 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 .037 .007 .022 ,022 .015 .088 .059 .052 .015 .316 

0.4   -   0.7 .037 m .015 .007 .022 - .044 .022 .007 .154 

0.8   -   1.0 .052 .030 .044 .052 .051 .118 .052 .081 .052 .530 

/! 

Based on      136 

- 
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MONTH:  JULY 

STATION: NO. i 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S SW W NW CALM 

% occurrence 4.4 3.9 21.0 2.2 8.8 13.3 13.8 12.7 19.9 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

\      Wind N\pir. 
sky     \. 
coverage    >^ 

N NE E SE s SW W NW CALN ALL 
DIR. 

0.0   -   0.3 37.6 28.6 26.3 - 18.8 16.8 28.0 30.6 22.3 24.3 

0,4   -   0.7 - 28.6 5.2 _ 25.1 - 12.0 8.7 27.8 12.7 

0.8   -   1.0 62.6 42.8 68.3 100.0 56.3 83.5 60.0 61.0 51.0 63.0 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 
>ss.          Wind 
N \    Dir. 
sky    \. 
coverage's. 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 .017 .011 .055 .017 .022 .039 .039 .044 .243 

0.4   -   0.7 „, .011 .011 .022 tm .017 .011 .055 .127 

C. 8   -   1.0 .028 .017 .143 .002 .050 ,111 .083 .077 .101 .630 

Based on       181 cases;       83.5     % of days surveyed. 
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MONTH:        OCTOBER 

STATION:     NO.     1 

l\ 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S SW W NW CALM 

% occurrence 10.1 2.7 .67 2.0 1.3 26.2 32.9 22.2 1.3 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

\      Wind 
N\r>ir. 
sky     ^s. 
coverage ^\ 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 75.0 m - - - 30,8 44.9 42.3 50.0 40.9 

0.4   -   0.7 _ _ - 33.3 - 10.1 18.4 12.1 - 12.1 

0.8   -    1.0 25.0 100.0 100.0 66.6 100.0 59.0 36.7 45.6 50.0 47.0 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 
>N.          Wind 
N \ Dir. 
sky    's. 
coverage's. 

N NE E SE S SW W NW CALM ALL 
DIR, 

0.0   -   0.3 .076 m - - - .081 .148 .094 .007 .409 

0.4   -   0.7 _ — • .007 _ .026 .061 .027 .121 

0.8   -   1.0 .025 .027 .067 .013 .013 . 155 .121 . 101 .007 .470 

Based on        149 cases;        68.7     % of days surveyed. 



MONTH:        JANUARY 

STATION:    NO.     2 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S sw w NW CALM 

% occurrence 4. 0 1.6 4.0 9.6 20.8 24.0 9.6 8. 0 18. 4 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WEND DIRECTION 

"X.      Wind 
N \pir. 
sky    \ 
coverage ^\ 

N NE E SE S SW W NW 
1 

CALM ALL 
DIR. 

0.0   -   0.3 80.0 50.0 20.0 8.3 38.5 40.0 33.2 50. 0 26.1 34.8 

0.4   -   0.7 _ _ _ M, 3.9 13.4 n. m 8.6 5.6 

0.8   -   1.0 20.0 50.0 80.0 91.6 57.9 46.6 66.6 50.0 65.0 59.2 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

\         Wind 
N \.     Dir. 
sky    \ 
coverage's. 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 .032 .008 .008 .008 .080 .096 .032 0.400 .048 .348 

0.4   -   0.7 — mm „ . .008 .032 .0J6 .056 

0.8   -   1.0 .008 .008 .032 .088 .120 . 112 .064 0.40 .120 .592 

Based on       125 cases;        57. 6     % of days surveyed. 
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MONTH:        APRIL 

STATION:     NO.     2 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S SW W NW CALM 

% occurrence 11.1 7.4 3.7 3.7 4.6 10.1 21.2 14.8 23,1 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

.-. 

\^     Wind 
N   \r>ir. 
sky     ^s. 
coverage   N^ 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 74.9 37.5 25.0 25.0 60.0 54.6 52.2 56.4 28.0 47.2 

0.4   -   0.7 8.3 12.5 25.0 _ mm „ 4.4 mm 24.0 17.6 

0.8   -    1.0 16.7 50.0 50.0 75.0 40.0 45.5 43.5 43.8 48.0 51.9    1 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

\        Wind 
N \.     Dir. 
sky    N. 
coverage's. 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 .083 .028 .009 .009 .028 .055 .111 .083 .055 .472 

0.4   -   0.7 .009 .009 .009 _ » M .009 m .055 .092 

0.8   -   1.0 .019 ,037 .019 .028 .018 .046 .092 .065 .111 .435 

Based on        108 cases;        60.0    % of days surveyed. 
•   •  9 
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MONTH: JULY 

STATION:      NO.    2 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S sw w NW CALM 

% occurrence 11.4 6.1 1.8 3.5 6.1 7.0 23.6 28.1 12.3 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

\       Wind 
N\Dir. 
sky     ^s. 
coverage    x^ 

N. NE E SE S SW W NW CALN ALL 
DIR. 

0.0   -   0.3 15.4 42.9 50.0 m m m 22.2 24.8 35.7 22.0 

0.4   -   0.7 30.3 28.6 _ 75.0 42.9 37.5 18.5 12.4 Ml 21.1 

0.8   -    1.0 53.9 28.6 50.0 25.0 57.2 62.5 59.2 62. 1 64.0 57.0 

PROBABIUTY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 
NsSv        VI ind 
N ^v     Dir. 
sky     >v 
coverage^^ 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 .017 .026 .009 .052 .070 .044 .220 

0.4   -   0.7 .035 .017 .026 .028 .026 .044 .035 .211 

0.8   -   1.0 .061 .017 .009 .009 .035 .044 .140 .175 .080 .570 

Based on       114 cases;        61.3     % of days surveyed. 

. 



MONTH:       OCTOBER 

STATION:    NO.     2 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S sw w NW CALM 

% occurrence 13.7 4.6 3.6 .9 3.6 13.7 22.8 20. 0 17.3 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

\     Wind 
N \pir. 
sky     \ 
coverage   N^ 

N NE 

 1 

E SE s SW W NW CALM ALL 
DIR. 

0.0   -   0.3 46.7 60.0 75.0 100.0 50,0 46.8 36.0 45.4 52.6 47.3 

0.4   -   0.7 13.3 - - - - 6.7 28.0 9.0 15.8 13.6 

0.8   -   1.0 40.1 40.0 25.0 - 50.0 48.7 36.0 J45. 0 31.6 39.1 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

\         Wind 
N \^ Dir. 
sky     \. 
coverage N. 

N NE E SE S SW W NW CALM 
ALL 
DIR. 

0.0   -   0.3 .064 .028 .027 .090 .018 .064 .082 .091 .091 .473 

0.4   -   0.7 .018 .009 .064 .018 .027 .136 

0.8   -   1.0 .055 .018 .009 - .018 .064 .082 .090 .055 .391 

Based on       110 cases;       74.3     % Qf days surveyed. 
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MONTH:   JANUARY 

STATION :NO.   12 

\ 

5? 

I 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 
  

Direction N NE E SE S SW W NW CALM 

% occurrence 8.6 3.4 1.7 1.7 1.1 16.4 35.3 23.9 9.1 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

\.       Wind N    \pir. 
sky     X. 
coverage ^\ 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 41.5 50.1 - - - 17.2 9.5 22.8 39.8 23.5 

0.4   -   0,7 8.3 - 33.3 66.6 50.0 6.9 12.6 18.2 20.0 14.9 

0.8   -   1.0 49.8 50.1 66.6 33.3 50.0 75. 9 74.9 50.0 39.8 62.4 

PROBABIL ITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

"\         Wind 
N X.     Dir. 
sky    X. 
coverageX^ 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 .036 .017 . - - .028 .034 .054 .036 .235 

0.4   -   0.7 .007 - .006 .011 .006 .011 .044 .043 .182 .149 

0.8   -   1.0 .043 .017 .011 .006 .006 . 124 .264 . 120 .036 .,624 , 

Based on       177 cases*       81.6      % of days surveyed. 



MONTH:  APRIL 

STATION NO. 12 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S SW W NW CALM 

% occurrence 5.7 4.4 1.9 3.2 8.8 22.0 21.5 15,8 15.8 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WEND DIRECTION 

\     Wind 
N  \Dir. 
sky     ^s. 
coverage ^\ 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 33.3 28.6 66.6 20.0 21.3 8.7 35.3 52.0 64.0 35.0 

0.4   -   0.7 11.1 14.3 _ _ 14.2 8.8 17.6 12.0 8.0 11.5 

0.8   -    1.0 55.5 57.2 33.3 80.0 64.3 81.9 47.1 36.0 28.0 53.5 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 
v^        Wind 
N \.     Dir. 
sky     N. 
coverage's. 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 .019 .013 .013 .006 .019 .019 .076 .082 .101 .350 

0.4   -   0.7 .006 .006 _ _ .012 .019 .038 .019 .012 .115 

0„8   -   1.0 .032 .025 .006 .026 .057 .180 .101 .057 .044 .535 

Based on      157 case8'       74. 8      % of days surveyed. 
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MONTH:    JULY 

STATION: NO. 12 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S SW W NW CALM 

% occurrence 3.0 - - .8 3.8 30.8 33.8 18.8 8.4 

PERCENTAGE OCCURRENCE OF N FOR-SPECIFIED WIND DIRECTION 

*\      Wind 
N   \Dir. 
sky     \. 
coverage   N^ 

N NE E SE s SW W NW CALM ALL 
DIR. 

0.0   -   0.3 25.0 _ - 100.0 40.0 43.8 33.0 72.0 90.7 49.3 

0.4   -   0.7 25.0 - - - 40.0 26. 7 24.2 16.0 9.1 22.7 

0.8   -    1.0 50.0 - - - 20.0 29. 1 42.0 12.0 - 28.1 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

\         Wind 
N    N.     Dir. 
sky   ^v 
coverage's. 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 .008 _ _ .080 .015 . 135 .112 .135 .076 .493 

0.4   -   0.7 .008 „ - .015 .082 .082 .030 .008 ,227 

0.8   -   1.0 .015 - - - .008 .090 .142 .023 - .281 

I 
Based on  132 cases;  81.0  % of days surveyed. 
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MONTH:    OCTOBER 

STATION: NO. 12 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E    !   SE S SW W NW CALM 

% occurrence 5.8 .8 - 1 - 3.3 16.5 36.3 26.4 10.7 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

\.       Wind 
N\^)ir. 
sky     ^s. 
coverage ^\ 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 28.6 100.0 - - 25.0 30.0 27.1 32.2 38.5 20.5 

0.4   -   0.7 28.6 - - - . 25.0 11.3 18.7 15.4 1ft. 6 

0.8   -   1.0 42.9 - - - 75.0 45.0 &i.l 50.0 46.2 52.8 

l 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

r\        Wind 
N \     Dir. 
sky    \. 
coverage^v. 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 .017 .080 m . .008 .045 .098 .085 .041 .305 

0.4   -   0.7 .017 m _ - — .041 .041 .048 ,916 .166 

0.8   -   1.0 .025 - - - .025 .074 .222 .132 .049 .528 I 

I    •• 

Based on        121 cases;       55.8      % of days surveyed. 
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MONTH:    JANUARY 

STATION: NO. 16 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S SW W NW CALM 

% occurrence 18.8 _ 4.9 2.8 6.3 17.4 26.4 7.7 16.0 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

"ST      Wind 
N \pir.. 
sky      N. 
coverage X^ 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 40.7 - 14.3 25.0 - 24.0 28.9 27.3 13.0 25.0 

0.4   -   0.7 3.7 - 28.6 50.0 22.2 12.0 7.9 27.3 13.0 13.2 

0.8   -   1.0 55.6 - 57.1 25.0 77.8 56.0 63.2 45.5 73.9 61.8 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

\^        Wind 
N X.     Dir. 
sky   X. 
coverage's. 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 .079 _ .007 .007 .042 ,076 .021 .021 .250 

0.4   -   0.7 .007 _ .014 .014 .014 .021 .021 .021 .021 .132 

0.8   -   1.0 .105 - .028 .007 .049 .097 .167 .035 .119 ,618 

Based on     146 caees»       82.3     % of days surveyed. 
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MONTH:   APRIL 

STATION: NO.  16 

FERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S SW W NW CALM 

% occurrence 5.6 6.7 6.7 2.2 13.3 13.3 16.7 17.8 17.8 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

\       Wind 
N   \Dir. 
sky     ^^ 
coverage ^\ 

N NE E SE s SW W NW CALM ALL 
DIR. 

0.0   -   0.3 40.0 33.3 50.0 100. C 50.0 33.3 13.3 18.8 31.3 10.2 

0.4   -   0.7 40.0 50.0 16.7 _ 8.3 16.7 33.3 56.3 31.3 31.2 

0.8   -    1.0 10.0 16.7 33.3 - 41.7 50.0 53.3 25.0 37.5 27.7 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

\.          Wind 
N \     Dir. 
sky    XS. 
coverage's. 

N NE E SE s SW W NW CALM ALL 
DIR. 

0.0   -   0.3 .022 .022 .034 .022 .067 .044 .022 .033 .056 . 102 

0.4   -   0.7 .022 .034 .011 mm .011 .022 .056 .100 .056 .312 

0.8   -   1.0 .006 .011 .022 • .055 .067 .089 .045 .067 .277 

i 
Based on 90 _ cases;       42.8     % of days surveyed. 
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MONTH:   JULY 

STATION :NO. 16 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 
  

Direction N NE E SE S SW W NW CALM 

% occurrence 6.9 - 21.1 8,0 3.4 3.6 10.3 8.6 33.1 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

'\      Wind 
N\^ir. 
sky      \. 
coverage ^\ 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 33.3 - 48.7 21.4 33.4 53.3 50.0 59.6 44.9 45.2 

0.4   -   0.7 41.6 - 29.7 28.6 33.4 20.0 27.8 33.3 24. 1 28.0 

0.8   -   1.0 25.0 - 21.6 50.0 33.4 26.6 22.2 6.7 31.0 32.0 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

\.        Wind 
N X     Dir. 
sky    \. 
coverage^v. 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 .023 _ .103 .017 .011 .046 .052 .051 .149 .452 

0.4   -   0.7 .029 - .063 .023 .011 .017 .029 .029 .080 .280 

0.8   -   1.0 .017 - .046 .040 .011 .023 .023 ,00? . 103 .320 

Based on 175 cases;       80.6     % 0f days surveyed. 
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MONTH:   OCTOBER 

STATION: NO. 16 

PERCENTAGE OCCURRENCE OP GIVEN WIND DIRECTION 

Direction N NE E SE S SW W NW CALM 

% occurrence 7.2 5.1 3,6 2.2 11.6 19.8 21.7 23.9 43.5 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

\      Wind 
N\^ir. 
8ky    \ 
coverage ^\ 

N NE E SE S 

——•— 

SW W NW CALN ALL 
DIR. 

0.0   -   0.3 50.0 28.5 40.0 66.7 37.5 22.2 30.0 33.3 16.7 31.9 

0.4   -   0.7 _ 28.5 20.0 _ 12.5 29.6 23.4 27,2 16.7 21.7 

0.8   -   1.0 50.0 42.7 40.0 33.3 50.0 48.2 46.7 39.5 66.7 46.4 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 
NSV        Wind 
N  X.     Dir. 
sky     >. 
coverage's. 

— 1 

N NE E 
1 

SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 .036 .015 .114 .015 .044 .044 .065 .080 ,073 .319 

0.4   -   0.7 „ .015 .007 _ .015 .058 .051 .065 .073 .217 

0.8   -   1.0 - .022 .014 .007 .058 .094 .101 .094 .290 .464 

• 

i 

V 

Based on 138 cases; 63. 7     % of days surveyed. 
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MONTH:   JANUARY 

STATION: NO. 18 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S sw W NW CALM 

% occurrence 10.5 4.6 3.3 2.0 6.6 24.4 19.1 22.4 7.9 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

\^     Wind N \pir. 
sky     \. 
coverage ^\ 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 18.8 57.2 - 33.3 10.0 13.5 17.2 15.2 16.7 17.1 

0.4   -   0.7 25.0 _ - 33.3 10.0 13.5 6.8 9.1 16.7 11.9 

0.8   -   1.0 56.3 42.8 100.0 33.3 80.0 73.0 76.0 75.7 76.6 71.2 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

\        Wind 
N \^ Dir. 
sky    \. 
coverage^^ 

N NE E SE S SW W NW CALM ALL 
DIR. 

0,0   -   0.3 .020 .026 .007 .007 .033 .033 .034 .013 .171 

0,4   -   0.7 .026 .007 .007 .033 .013 .020 .013 .119 

0.8   -   1.0 .059 .020 .033 .007 .053 .178 .031 .170 .061 .712 

Based on       152 cases;       70.1     % of days surveyed. 
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MONTH:    APRIL 

STATION: NO. 18 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S SW W NW CALM 

% occurrence 4. 1 4.1 1.7 1.7 6.6 24.8 25.6 28.9 2.5 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 
Si\l      Wind N   \pir. 
sky      >„. 
coverage ^N^ 

N NE E SE s SW W NW CALN ALL 
DIR. 

0.0   -   0.3 «. _ _ 50.0 37.5 20.0 38.7 48.6 _ 32.2 

0.4   -   0.7 60.0 80.0 _ 50.0 12.5 20.0 16.1 17.1 75.0 23.1 

0.8   -   1.0 40.0 20.0 loo.q 50.0 60.0 45.2 34.3 25.0 44.6 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

\        Wind 
N ^^ Dir. 
sky    's. 
coverage's. 

N NE E SE s SW W NW CALM ALL 
DIR, 

0.0   -   0.3 «» _ .. .009 .025 .050 .099 .136 .322 

0.4   -   0.7 .025 .033 m .009 .008 .050 .041 .048 .002 .231 

0.8   -   1.0 .016 .008 .017 M .033 ,149 .116 ^09ft_ _uQPl .446 

Based on   121 cases;   57. 7 % of days surveyed. 
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MONTH:    JULY 

STATION: NO.   18 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S SW W NW CALM 

% occurrence 5.7 13.8 11.5 5.2 2.9 14.4 15.5 13.7 17.3 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

\.       Wind 
N \jDir. 
sky     \. 
coverage ^-s^ 

N NE E SE * S SW W NW CAJJV ALL 
DIR. 

0.0   -   0.3 10.0 37.5 20.0 33,3 20.0 44.0 44.4 50,0 17.7 33.3 

0.4   -   0.7 20.0 IS. 7 35.0 22.2 20.0 16.0 33.3 20.8 33,3 26.4 

0.8   -   1.0 70.0 45. 9 45.0 44.4 60.0 40.0 22.2 29.1 50.0 39.1 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

^V        Wind 
N \.     Dir. 
sky     \. 
coverage's. 

N NE 

1  

E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 .006 .052 .023 .017 .005 .063 .069 .069 .031 .333 

0.4   -   0.7 .011 .023 .040 .012 ,Q05 .023 .052 .028 .058 .264 

0.8   -   1.0 .040 .063 .052 .023 .016 .058 .035 .040 .087 .391 

• 

Based on  174 cases;  80.3  % of days surveyed. 
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MONTH:    OCTOBER 

STATION: NO. 18 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S SW W NW CALM 

% occurrence 13.6 5.4 2. 7 4.1 7.5 23.8 16.3 25.9 • 68 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

*N.       Wind 
N \pir. 
sky     \ 
coverage ^\ 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 10.0 25.0 - 16.7 9.1 20.0 12.5 5.3 _ 12.3 

0.4   -   0.7 15.0 12.5 50.0 . 9. 1 14.3 20.8 28.3 _ 18.3 

0.8   -   1.0 75.0 62.5 50.0 83.3 81.8 65.7 66.7 68.4 100.0|   69.4 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

\        Wind 
N \     Dir. 
sky     \^ 
coverage's. 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 .014 .014 .007 .007 .048 .020 .014 .123 

0.4   -   0.7 .020 .007 .014 . .007 .034 .034 .068 .183 

0.8   -   1.0 .102 .034 .014 .034 ,Q6* • i§8  .109 .177 .068 ,694 

I f 

Based on       147 cases;      67.8     % of days surveyed, 
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MONTH:    JANUARY 

STATION: NO. 21 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE    !    E SE S SW W NW CALM 

% occurrence 15.0 , 

1 

2.8   1    .6 2.2 2.8 16.7 25.0 28.9 6. 1 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

"NT       Wind 
N   \Dir. 
sky      \^ 
coverage ^s\ 

N NE 2 SE S SW W NW CALM ALL 
DIR. 

0.0   ~   0.3 29.6 - 100. ( 20.0 24.4 11.1 13.5 9.1 18.7 

0.4   -   0.7 14.8 20.0 - 25.0 m . 4.4 1.9 18.2 6.2 

0.8   -   1.0 55.5 80.0 75.0 80.0 76.6 84.5 
  84.6 72.8 77.2 

I 
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PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

tSv          Wind 
N \.   Dir. 
sky     X. 
coverage^>. 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 .044 .. .006 _ .060 .041 .028 .039 .006 . 167 

0.4   -   0.7 .022 .006 — .006 _ . .011 .005 .011 .062 

0.«   -    1.0 .083 .022 - .017 .022 . 128 .211 .244 .044 .772 

Baaed on   180 cases;  83.0  % of days surveyed. 
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MONTH:    APRIL 

STATION: NO.   21 

n 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S SW W NW CALM 

% occurrence 6.9 1.3 .6 .6 2.5 23.2 36.4 21.4 6.9 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

V.        Wind 
N\pir. 
sky     X 
coverage ^s... 

N NE E SE s SW W NW CALN ALL 
DIR. 

0.0   -   0.3 27.3 - 100.c _ 25.0 13.5 8.2 35.3 36.4 22.6 

0.4   -   0.7 18.2 - - - - 21.6 18.2 17.7 9.1 17.0 

0.8   -   1.0 54.6 100.0 - 100.0 75.0 64.8 65.5 47.1 54.6 60.4 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

*N"          Wind 
N \     Dir. 
sky     >v 
coverage's^ 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 .019 - .060 - .006 .031 .024 .076 .025 .226 

0.4   -   0.7 .013 - - _ - .005 .066 .038 .006 .170 

0.8   -   1.0 .038 .013 - .060 .019 .150 .248 .101 .038 .604 

I 

Based on   159 cases;   75. 9 % of days surveyed. 
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MONTH:   JULY 

STATION: NO. 21 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S SW W NW CALM 

% occurrence 18.3 3.6 5.5 1.2 5,5 13.4 18.3 16.5 18.3 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

\       Wind 
N \Dir. 
sky     ^s. 
coverage ^s^ 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 23.3 60.0 22.2 MM 11.1 9.0 20.0 29.7 23.4 21.9 

0.4   -   0.7 30.0 — 11.1 50,0 33.3 27.2 33.4 22.2 16.7 25.0 

0.8   -   1.0 46.6 40.0 66.6 50.0 55.5 63.6 46.7 48.1 59.9 53.0 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

\ 

\^        Wind 
N \     Dir. 
sky   N. 
covirage^s. 

N NE E SE S SW W NW CALM ALL 
DIR, 

0.0   -   0.3 .043 .022 .012 M, .006 .012 .037 .049 .043 .219 

0.4   -   0.7 .055 _ .006 .006 .018 .036 .061 .037 .031 .250 

0.8   -   1.0 .085 .014 .037 .006 .031 .085 .085 .079 .109 .330 

Based on       164 cases;       75.5      % of days surveyed. 

- 
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MONTH: OCTOBER 

STATION :NO. 21 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S SW W NW CALM 

% occurrence 17.3 4.9 2.8 1.4 .7 15.2 29. 1 25.2 2.8 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

"N.       Wind 
N ^sDir. 
sky     N. 
coverage   N^ 

N NE E SE s SW w NW CALM 
DIR. 

0.0   -   0.3 16.0 14.3 _ • - a. 4.8 5.4 50.0 7.7 

0.4   -   0.7 12.0 „, 25.0 — • 9.1 12.0 13.5 _ 11.2 

0.8   -    1.0 72.0 85  8 75.0 100.0 100.0 90,8 83.5 80.8 50.0 81.3 

• 
> 

• 
•• 

I 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

^V          Wind 
N ^s.     Dir. 
sky    ^S. 
coverage^^ 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 .028 .006 - • *, _ .014 .014 .014 .077 

0.4   -   0.7 .021 .. .007 _ w .014 .035 .034 _ .112 

j 0.8   -   1.0 .125 .037 .021 .140 .007 ,038 .243 .204 .014 .813 

Ba sed on      144 cases;       66.3     % of days surveyed. 
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MONTH:     JANUARY 

STATION: NO.  23 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S SW W NW CALM 

% occurrence - - - - .6 24.6 65.2 2.7 7.1 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

I 

"\     Wind 
N\pir. 
sky     ^N. 
coverage ^\ 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 m — m m M 29.9 38.6 80.0 38.5 37.8 

0.4   -   0.7 — m, — mt — 17.8 11.7 — 15.4 13,1 

0.8   -   1.0 M m _ m 100.0 53.3 49.8 20.0 16.1 49.3 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

\        Wind 
N ^\   Dir. 
sky      N. 
coverage's. 

N NE E SE S 

 1 

SW W NW CALM ALL 
DIR. 

0.0   -   0.3 N, - m .074 .252 .022 .027 .378 

0.4   -   0.7 ^m M . .044 .076 — .011 .131 

0.8   -   1.0 m ^ - .006 .131 .325 .005 .033 
• 

.493 

Based on 183 cases;       84.2      % of days surveyed. 
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MONTH:       APRIL 

STATION:   NO.  23 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S SW W NW CALM 

% occurrence - 4.0 .8 1.6 8.0 25.6 40.8 7.2 12.0 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

\.       Wind 
N \Dir. 
sky      N. 
coverage ^\ 

N NE E SE s SW W NW CALN ALL 
DIR. 

0.0   -   0.3 _ 20.0 _ 50.0 10.0 12.5 22.4 55.6 26.7 24.0 

0.4   -   0.7 _ 40.0 Ml mt 30.0 15.6 5.9 22.2 6.7 12.9 

0.8   -   1.0 - 40.0 100. c 50.0 60.0 71.9 62.7 22.2 66.7 68.2 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

\        Wind 
N V,.      Dir. 
sky     \ 
coverage's 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 _ .008 .003 .008 .032 .112 .090 .032 .240 

0.4   -   0.7 _ .016 - .024 .040 .024 .016 .008 .129 

0.8   -   1.0 - .016 .008 .008 .018 .181 .256 .016 .080 .682 

3 

« 

1 

Based on       125 cases;       59. 5     % of days survey..... 
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MONTH:       JULY 

STATION:    NO. 23 

-v   i PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S SW W NW CALM 

% occurrence 8.8 6.8 13.8 10.7 11.3 7.6 12.0 4.4 24.6 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

*vT       Wind 
N    \Dir. 
sky       X. 
coverage ^s^ 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 21.4 36.4 18.2 35.3 16.7 41.6 15.8 14.3 23.1 23.9- 

0.4   -   0.7 35.7 54.6 31.8 29.4 16.7 25.0 31.6 28.6 41.1 33.3 

0.8   -   1.0 42.8 9.1 50.0 35.3 66.8 33.3 52.6 57.2 35.9 42.8 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

\        Wind 
N V.      Dir# 

sky    \. 
coverage's. 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 .019 .025 .025 .038 .019 .032 .019 .006 .057 .239 

0.4   -   0.7 .031 .038 .044 .031 .019 .019 .038 .013 .101 .333 

0.8   -   1.0 .038 .006 .007 .038 .075 .025 .063 . 025 .088 .428 

1) 

% It 

Based on   159 cases»   1^1 j  % °f days surveyed. 
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MONTH:       OCTOBER 

STATION:    NO. 23 

PERCENTAGE OCCURRENCE OF GIVEN WIND DIRECTION 

Direction N NE E SE S SW W NW CALM 

fo occurrence 3.2 3.9 3.9 7.1 5.8 7.1 18.8 18.8 31.2 

PERCENTAGE OCCURRENCE OF N FOR SPECIFIED WIND DIRECTION 

^sV      Wind 
N\sDir. 
sky     ^s. 
coverage ^\ 

N NE E SE S SW W NW CALN ALL 
DIR. 

0.0   -   0.3 20.0 - 50.0 27.3 11.1 36.4 45.0 45.0 31.3 34.4 

0.4   -   0.7 60.0 33.3 33.3 9.1 33.3 27.3 3.5 24.3 18.8 20.1 

0.8   -   1.0 20.0 66.6 16.7 63.8 55.6 36.4 52.2 31.3 50.0 45.4 

PROBABILITY THAT GIVEN N AND GIVEN WIND DIRECTION OCCUR 

\.         Wind 
N >w    Dir. 
sky   ^sf 
coverage's. 

N NE E SE S SW W NW CALM ALL 
DIR. 

0.0   -   0.3 .006 - .020 .019 .006 .026 .085 .085 .098 .344 

0.4   -   0.7 .019 .013 .013 .006 .019 .019 .007 .046 .059 .201 

0.8   -   1.0 .006 .026 .007 .045 .032 .026 | .098 .059 .156 .454 

Based on       154 caa&u,        71.1    % of days surveyed. 
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APPENDIX 3 

DIURNAL VARIATION OF SKY COVERAGE AND VISIBILITY 
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DIURNAL VARIATION PERCENTAGE OCCURRENCE 
OF SKY COVERAGE N AND VISIBILITY V 

STATION        1 

JANUARY 
Time 
LCT 

N - 0 N « 0 - 0.3 N • 0. 4 -   0. 6 N - 0.7 - 1.0 All N 

N 
0700 20.6 45. 1 5.9 49.0 
1300 14.0 an, A 5.8 55.8 
1900 28.2 58.1 

P-           \ f? 4 1.2 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2. 2 

V 
JEfifi. 41,6 3.9 6.0 0.0 37.7 10.8 85.1 14.9 

1300 0.0 5.8 on 52.3 4.7 95.3 4.7 

mm &?•? 1.2 4.7 i),. n 34,1 7.1 81. 8 a. 2 
APRIL 

Time 
LCT 

N « 0 N « 0 - 0.3 N - 0. 4 - 0. 6 N • 0.7 - 1.0 All N 

N 
0700 6.2 28.3 4.4 67.3 
ft'ob 5.6 25.2 4,7 70.1 
1900 4.4 .   ____J2P .8 8. a 66  3 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
0700 26.8 1.8 4.5 0.0 53.6 13.4 _ 84^8_ 15.2 
1300 25f 0 0.0 4.6 0.0 _£**&-. 15.8 84.3 

.im 25.0 0.0 9.9 0.0 5L9 13,7 P?*4. J3..6J 

I- ' 

JULJ 

Time 
LCT 

N - 0 N • 0 - 0.3 N » 0. 4 - 0. 6 N • 0.7 - 1.0 A11N 

N 
0700 4.9 17.5 1.9 80.5 
1300 5.5 20.2 8.2 71.6 
1900 6.2 22.1 7.Q 4 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2. 2 V>2.2 V<2.2 

V 
0700 16.5 1.0 1.9 0.0 . 68.9 11.6 87.4 12.6 
1300 20.6 0.0 6.6 1.1 SXJL-. 10.2 88.8 11.2 

-LMfl. -2.L~2.„ 0.9 7-1 0rQ -£L^ ~JL2~ JA*&~ 

N 

OCTOBER 

Time 
LCT 

0700 
1300 
HolT 

0700 

m 

N « 0 

6.5 
5.3 

17.7 

N 0.3 

25.9 
25.0 
41.9 

V>2.2 

24.8 

m-H 
V<2.2 

0,7 

N » 0.4 - 0. 6 

9.3 
13.5 

2+& 
V>8.2 

8.8 

Aifcilii 

V<2.2 

JLJL 
Ml   L 

N • 0.7 - 1.0 

64.8 
61.9 
5,0,2. 

V>2. 2   I V<2. 2 
62.0 3.0 

Sfl. Q    i J*l 
4U BTT 

A11N 

V>2.2 
95.6 
MO. 
f}7mB 

V<2.2 

JLJL 
JLJBL 
^2.2 

\    t *!T^ 
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DIURNAL VARIATION PERCENTAGE OCCURRENCE 

OP SKY COVERAGE N AND VISIBILITY V 
STATION 2 

Time 
LCT 

N • 0 N » 0 - 0.3 N » 0. 4 -  0. 6 N » 0.7 - 1.0 A11N 

N 
0700 20.0 40.0 o. n fin n 
?3flft 0.0 o n n n 100.0 
1000 20. n  ,21 n  4,Qft 0 40.0 

V>2.2 V<2.2 V>2.2 V<2.2 V>2. 2 V<2.2 V>2.2 V<2.2 

V 
0700 40.0 0.0 0.0 0.0 60.0 0.0 100.0 0.0 
1300 QrQ n n flft o. n 100,0 0.0 100r0 6.0 

•J£0Q. JUUJU 0,0  - 40. Q -0JL. 20,0 20.0 80,0 2QJL. 

APRIJ 
Time 
LCT 

N • 0 N « 0 - 0.3 N • 0. 4 - 0. 8 N • 0.7 - 1.0 A11N 

N 

07P0 15.4 23.1 0.0 76.9 
isnn 13.fi 36. 4 n. n 63.6 

4 n 12   n  fl.j jl 80  0 

V>2.2 V<3. 2 V>2. 2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
0700 n n 0.0 0.0 66.6 11.2 88.9 11.1 
1300 *n  A   £    0.0 q. o 0.0 9P« Q   1 

-oaafl 12-5  I   O.fl fiL4- 0.0 86.7 , 12. 5 87. 5 12.5 

JULY 
Time 
LCT 

N - 0 N - 0 - 0, 3 N - 0. 4 - 0. 6 N - 0.7 - 1.0 A11N 

N 
0700 22.2 22.2 22,2 55.5 
i36o 8.3 25.0 8.3 66.6 
1900 0.0 IS  0 15.0 7Q  0 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
0700 22.2 0.0 22.2 0.0 33.3 22.2 77.8 22.2 
1300 25.0 0.0 8.3 0.0 66.6 0.0 100.0 0.0 
1,900 * n-ft I5*? o»o 6Qr °   , JLSJL SO 48JL 

OCTOBER 

Time 
LCT N - 0 N « 0 - 0.3 N - 0. 4 - 0. 6 N • 0.7 - 1.0 A11N 

N 
0700 9.5 14.3 9.5 76.2 

" f356 15.4 30.8 7.6 61.5 
"TOT 25.0 37. 5 12  5 5n. n f        »• 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 
0.0 

V 
0700 14.3 0. 0 9. 5 0.0 76.2 0.0 100,0 
1300 1% 8 0.0 7   6 9-9 514 86.2 3.3 
jm. 33.3 JLL IT. 5 o 41.7 8.3 8Lb§ JJJi. 

I 
i 
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DIURNAL. VARIATION PERCENTAGE OCCURRENCE 

OF SKY COVERAGE N AND VISIBILITY V 
STATION        3 

JANUARY 
Time 
LCT 

N * 0 N - 0 - 0.3 N • 0. 4 -  0. 6 N - 0.7 - 1.0 A11N 

N 
0700 31.2 52. 6" 5.2 52. i 
1300 28.8 24.9 50,6 
1900 45.3 64.0 3.1 32 8 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2. 2 V<2.2 

V 
0700 43, 5 8.4 4.5 0.7 25.3 17.5 73.4 26.6 
1300 4,2,0 1    0 0.0 38.2 13.4 84.7 15.3 

J£A&- .22*4- 10.6 .JUL. 9,6 2?.? 9.3 78.5 .,20A5 

APRU. 
Time 
LCT 

N - 0- N • 0 - 0.3 N- 0.4 - 0.6 N - 0.7 - 1.0 A11N 

N 
0700 22.7 44.7 2.7 52,6 
i^ao 6.5 22.1 69.4 
l££& 134 , 3 Q,g ,3,1 66  2 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
0700 4^. 8 , 2.7 0.0 44.0 9.9 j&j- 12.5 
1300 0.7 .,, 7.8 „ 0.7 ,   61.1 8.0 90.8 _ja^2, 

ja&SL ...   «J 2?,1 ,.6.1 0-8 56,3 JJLi „ -j&JD JJLJL 
JUL? 

Time 
LCT 

N • 0 N • 0 - 0.3 N - 0. 4 - 0. 6 N » 0.7 - 1.0 All N 

N 
0700 5.8 26.1 3.6 70.4 

I   1300 3.1 22.1 7.7 70.2 
1900 4.2 17.4 _ 6^ p 76,4 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
0700 24.6 0.8 3.5 0.0 60.6 10.5 88.7 11.3 
1300 21.8 0.0 7.5 0.0 _6J^1_ 5.2 MxL. 5.3 

.Q..Q,  g*JS—  OJU . JUL 
OCTOBER 

Time 
LCT N • 0 N - 0 - 0.3 N • 0. 4 - 0. 8 N - 0.7 - 1.0 A11N 

N 
0700 21.3 40.0 6,0 54.0 
1300 14.5 32,9 7.9 
1900 35. <P *1 J  2irS  49,2 

V>2.2 V<2.2 V>2.2 V<3.2 V>2.1 V<2.2 V>2.2 v<a.2 

1 
0100 ,S3i9 6.1 5.4 0,7 -JULS, .JJ3L&. •iH- !' JULlJ 3.3 .XI  0.6 55.6 LL 

JLa. .JL$• LJ*sJ 



DIURNAL VARIATION PERCENTAGE OCCURRENCE 
OF SKY COVERAGE N AND VISIBILITY V 

STATION       4 

IIIII mil JANUARY 
Time 
LCT 

N - 0 N « 0 - 0.3 N - 0.4 -   0. S N - 0.7 - 1.0 AJ1N 

N 
0700 46.7 69.3 3t4 27.3 
1300 
1900 70.1 83.0 2.7 14 3 

V>2. 2 V<2.2 V>2.2 V<2.3 V>2.2 V<2.2 V>2.2 V<2. 2 

V 
0700 62.3 5t2 3.8 HLiL- 22.6 5.9 89. 0.... 11.0 
13(110 
1Qnn 69.4 12.9 2.0 0.7 10,2 4,7 81,6 19.4 

A?1^ 
Time 
LCT 

N - 0 N • 0 - 0.3 N - 0. 4 - 0. 6 N - 0.7 - 1.0 A11N 

N 
0700 23.0 34.1 5.9 59,9 
iaoo 
1900 12.1 Stfl 57  2 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2,2 V>2.2 V<2,2 

V 
0700 6.6 5.1 0.7 43, a 16.9 75.7 24.3 
1300 

..tffiQ. 33,3 0.0 9,0 ,.. o,_o_ 47-1   110.7   |   89,4. 10.6 

JULY 
Time 
LCT 

N » 0 N - 0 - 0. 3 .N • 0.4 - 0.6 N « 0.7 - 1.0 A11N 

N 
0700 8.0 14.9 4.6 80.4 
1300 
1900 1.0  u -* 2n* 

V>2.2 V<2.2 V>2,2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
0700 13.5 1.1 4.4 JL«  /» 53.8 L 26.0 7lt9 28.1 
1300 

-IJUUL 16.5 ~rr 3.T 0.0 57.6 12.3 86.6 13.4 

OCTOBER 

Time 
LCT N - 0 N - 0 - 0.3 N « 0.4 - 0. 8 N - 0.7 - 1.0 A11N 

N 
0700 26.0 50.7 7,5 41.8 
1300 
1900 44.3 53.7 6.0 4JL3 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2. 2JV<2.2 

V 
0700 4ff7 7JI5 0.0 36.8 6.8 as.5 In.5 
1300 

kifflML £UL jyjL. Si. I"' JJLUUIUL 

• 
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DIURNAL VARIATION PERCENTAGE OCCURRENCE 
OF SKY COVERAGE N AND VISIBILITY V 

STATION        5 

f 

i 

j&Mnmx^ -,- 
Time 
LCT 

N « 0 N » 0 - 0. 3 N » 0,4 -  0,8 N » 0.7 - 1.0 A11N 

N 
"USM 68.1 7S. 2 2.3 24. S 

HO_O 50.0 §5-" 4. S »n n 
2200 iU- 7 2   fi 1ft   7 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2. 2 V<2.2 

V 
0600 
unn ^ 

aaaft 
._.._ 

A?RM 
TiHN-0 
LCT I N » 0 - 0.3 N - 0. 4 - 0. 8 N - 0. 7 - 1. 0 A11N 

N 
0600 35- 5 49.8 5.0 45.2 

,-UfiP. 1ft   1 37.5 9.7 52.8 
JL£fi£ *<»   o 62.2 4.0 33.8 

V>2.2 V<.2.2 V>2.2   fV<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
0600 
JL400 

-&&2J 
JULY 

Time 
LCT 

N « 0 N - 0 - 0.3 N - 0. 4 - 0.6 N - 0.7 - 1.0 A11N 

N 
0600 12.3 31.9 7.4 60.6 
i4no 4-5 22.3 12.9 64 ft 

?.?. nn Jd+SL. 48.4 
  

45 « 
V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>3U2 V<2.2 

V 
0600 . 
1400 

.... 

2200 L_   ~Z3 
OCTOBER 

Time 
LCT N « 0 N « 0 - 0.3 N - 0.4 - 0. 6 N" 0.7 - 1.0 A11N 

N 
0600 43.8 62.7 4r9 32.5 
1400 32.0 54.4 6.5 39.2 
2200 L51,1. _8_9.4 27.7   

V>2. 2 V<2.2 V>2.2 V<2. 2 V>8. * V<2. 2 V>2.2 V<2.2 

V 
0600 
i4C0 
2250 , L •.n . 

••niMiiii mmsu MBSFiwiiir^-^^*^^- 



DIURNAL VARIATION PERCENTAGE OCCURRENCE 
OF SKY COVERAGE N AND VISIBILITY V 

STATION 6 

JANUARY 
Time 
LCT 

N - 0 N » 0 ~ 0. 3 N • 0. 4 -  0. 6 N « 0.7 - 1.0 AilN 

N 
0600 57.7 74.9 1.8 24.4 
1400 34.5 fin 3 5. A 33- 0 
2200 67.6 71    R 4.2 ,,,,,,1-j a 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2,2 

V 
0600 
1400 

,,2200.,.. 

APRIL 
Time 
LCT 

N « 0 N • 0 - 0.3 N « 0. 4 - 0. 6 N - 0.7 - 1.0 All N 

N 
"fiflO 
1400 

29.3 41.3 5.3 53.3 
23.3 40.3 Rn3 53. ,1 

fcW'M *!:•>• -    as. a 
V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2. 2 V<2,2 

V 
0600 
1400 

J&QJ, .,. ""'   1  
JULY 

Time 
LCT 

N - 0 N » 0 - 0.3 N - 0.4 - 0. 6 
1 

N - 0.7 - 1.0 AilN 

N 
J0600 5.2 23.2 7.7 69.0 
KM 2.3 __2&_Q  9.0 61.9 
ffiffJL 25t8 4f L3 8.1 5h* 

V>2.2 V<2.2 V>2.2 V<2.2 V>2. 2 V<2.2 V>2.2 V<2.2 

V 
0600 
1400 

•     i   i i 

.      -«• y-f*'     • *• •     • -  



DIURNAL VARIATION PERCENTAGE OCCURRENCE 
OP SKY COVERAGE N AND VISIBILITY V 

STATION       7 

: 

i 

Time 
LCT 

N • 0 N • 0 - 0.3 N « 0. 4 -  0. 6 N - 0.7 - 1.0 A11N 

N 
060(1 IS.'4' ^49.6 ,     2.5 46.6 
15Q0 27.5 38,1 2.0 59.0 
2100 43.5 47.6 .g. 8 §1-6 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2„2 V<2,2 

V 
0600 
i son 

, , 

JLIQO L 
APRIL 

Time 
LCT 

N - 0 N • 0 - 0.3 N • 0. 4 - 0.6 N • 0.7 - 1.0 A11N 

N 
Wft 

t—iS^l. 17.1 1.7 81.3 
Iftfrl 14.2 „,,        11 3.0 2.1 78.9 

22.1 J2j 5.7 71,3 

V>2. 2 V<2.2 V>2.2 V<2,2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
nfifto 
isnn 

. JUP.   

JULY 

N 

Time 
LCT 

N » 0 N • 0 - 0.3 N » 0. 4 • 0. 6 N • 0.7 - 1.0 A11N 

0600 8.5 14.5 1.2 84.3 
lftOO 2.4 1ft. 3 4. ft 
2100 20.2 aa ft , ,    2l.n J55 ft 

V>2.2 V<2. 2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 VC2.2 

0600 

V 

"150*0" 
2i06 -.1 1 

OCTOBER 



DIURNAL VARIATION PERCENTAGE OCCURRENCE 
OP SKY COVERAGE N AND VISIBILITY V 

STATION 8 

JANUARY 
Time 
LCT 

N • 0 N » 0 - 0.3 N • 0. 4 -  0. 6 N • 0.7 - 1.0 1 A11N 

N 
0600 35.6 42-1 2.9 55.6 
1400 7. 1 5ft. 3 
2200 35.9 V 

V>2.2 V<2. 2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2. 2 

V 
0600 
lifflffl 
.2200. 

Time 
LCT 

N - 0 N • 0 - 0.S N - 0. 4 - 0. 6 N • Q. 7 - 1. 0 A11N 

N 
06,00 \Vh9j 28,4 4.7 66.9 

H&W] JLitl» 20.0 4.4 
2200 22.4 \           T p. 5 fi,,« *\ 7 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2,2 

V 
0800 
1400 
tH>;<iHHB 

JULY 
Time 
LCT 

N » 0 N » 0 - 0.3 N • 0.4 - 0.6 N * 0.7 - 1*0 A11N 

N 
JBUML. 13.8 30.4 7.1 62.5 
i4nn 4.8 .         27.4 7.1 65.5 
2%M 24.8 I'M  ...ILJ iL 2 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
0800 
1400 

U&Q4L. 
OCTOBER 

1 
i 
\ I 
i 

\ 

I 

i •*)$•*•*)•!*****. •••-.sttf.SMUd* :',*.• .i." —'- 

^ 



DIURNAL VARIATION PERCENTAGE OCCURRENCE 
OP SKY COVERAGE N AND VISIBILITY V 

STATION   9/23 

Time 
LCT 

N • 0 N • 0 - 0. 3 N - 0. 4 -  0. 6 N « 0.7 - 1,0 AUN 

N 
JUBBL 1-2 20.2 7.2 72.6 
l&ltt    17-* RA. 1 fi7.ft 

1S.R   1 Z.fl 4LS 

V>3.2 V<2.2 V>2.3 V<t.3 V>2.2 V<2.2 V>2.2 V<2.2 

V 
0700 
JAIAQM i 

JJfllL \ 

Time 
LCT 

N • 0 N « 0 - 0.3 N - 0. 4 - 0. 8 N - 0.7 - 1.0 
1 

A11N 

N 

QW 5.1 11.8 7.8 80.4 

LXMd 5.0 21.7 10.4 §7.8 
14.0 ift- r 3-d3 75.0 

V>2,2 V<2.2 V>2.2 V<2.2 V>2.2 V<2,2 V>2.2 V<2>2 

V 
ft7nn 
ISbfiliOi 

JL&0&. 

JULY 
Time 
LCT 

N» 0 N • 0 - 0.3 N « 0. 4 - 0. 6 N - 0.7 - 1.0 A11N 

N 
0700 1-° 14.3 18.9 66.8 
13ft0 .3 18.8 66.2 

12. ft 7 11 o 57 r3 

V>2.3 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
0700 
1300 jl 

OCTOBER 



r 
DIURNAL VARIATION PERCENTAGE OCCURRENCE 

OF SKY COVERAGE N AND VISIBILITY V 
STATION 10 

Time 
LCT 

N « 0 N - 0 - 0. 3 N » 0. 4 -  0.6 N « 0.7 - 1.0 A11N 

N 
JSHS& 3.7 8.6 72.0 

tann RA 79   3 
. ifioa ?4„1 311 9 R fiA  5 

V>2.2 V<2.2 V>2. 2 V<2. 2 V>2.2 V<2.2 V>2.2 V<2. 2 

V 
07Q0 \4, 5 „J*JL_ 7.2 1.2 45.7 26.5 67.5 32.5 
IOAO 5*4 13.2 _&§*!. 14.5 
moo aa*i.„ l.S .5 .-..Qffi1 5&JL 10.0 -M-JL 

-_££&£&_. 
Time 
LCT 

N « 0 N « 0 - 0.3 N « 0. 4 - 0. 6 N • 0.7 - 1.0 A11N 

N 
I WSf 5.4 29.2 6.6 64,2 

Tl.2 62.7 
1900 9«§ 25.3 "'"I 83.2 

V>2. 2 1 V<3. 2 V>2.2 V<2.2 V>2. 2 |V<2.2 V>2.2 V<2.2 

V 
070ft 14.7]     14.1 1.8 4.7 4l.8 1 ' Z2.fi 58. 3 41,8" 
jsnn 23.8 j       5.4 5.4 1.7 51.2 1    12.5 50,4 f 19.* 
im —— ??.?!       L8 ie«? 1-2 58.2 I      4s8l   92.1 7.9 

I 

.-••  • 

JULY 
Tim® 
LCT 

N • 0 N • 0 - 0.3 N - 0. 4 - 0.6 N « 0.7 - 1.0 A11N 

N 
0700 28.6 49.7 8.1 42.2 
isnn JI&A. S7.2 ». 9 24.8 
ionn «ai*j 71   7 ,   11 f° 18.° 

V>2.2JV<2.2 V>2,3 V<2.2 V>2.2 V<2.2 V>2,2 V<2.2 

V 

ffiinmtrri 

Q?po 37.4       12.0 ... .§«.&.„. 2.3 ..37.3 5.2 80. 5 19.5 
AMSL 7.4 0.6 -Jl&JL 9.6 , 15.5 4.5 
ujml tun is*a J «-LJLl.AiL& 

OCTOBER 

• "a. 
SJ 

•.. 
;A . 
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DTORKAL VARIATION PERCENTAGE OCCURRENCE 
OP a:y COVERAGE N AND VISIBILITY V 

STATION        11 

Time 
LCT 

N « 0 N • 0 - 0.3 N « 0. 4 -  0. 6 N » 0.7 - 1.0 
i 

A11N 

N 
P700 22.4 26-3 ^         1.9 71.8 
139° lfi.3 
l&OJl %&Ji 31 1   ft 61 -fl 

V>2.2 V<2, 2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
juaaa. 17.9 8.4 1.2 .7 50,8 21.2 g'9.9 30.1 

1M9 21*7 .7 0.0 87.7 " e.8 9*2.5 —775 
,JAQ& -SOL A .4, 1,3 -JUL . n»i. ,,,-2.9.. 8 29.2! 

Time 
LCT 

N - 0 N - 0 - 0.3 N « 0. 4 - 0. « N • 0. 7 - 1.0 A11N 

N 
JLZ8JL 17.0 37.1 5.6 57.9 
laao' •     9.4 25.5 12.0 62.4 

11.0 6J2y* 2 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2. 2 V<2.2 

V 
0700 31.0 "   F."7 4.4 0.6 5T.5 •~5rr 88f0 12. C 
I3ftn 24,7 0.6 12.6 0.0 57.8 4.2 4.S 
Ififffl 26.2 M„ _w 0.6 , Mi? 7.3 _ssa. ij,,« 

..I 

Time 
LCT 

N - 0 N • 0 - 0.3 N - 0. 4 - 0. 6 N • 0. 7 - 1. 0 A11N 

N 
0700 28.5 59.9 9.9 30.2 

„12Q.Q,, 8.2 .     40.4 21.0 38.8 
13°fl, 13.1 48,-? 15.4 38.4 

V>2.2 V<2.2 V>2.2 V<2.2 V>2. 2 V<2.2 

„.„,  
V>2.2 V<2.2 

V 
070p 57^0 2*8 8.8 1.7 29.1 1,2 94t8 5.2 
13Q9 39,9 0.0 21.4 0.0 37.5 1.2 98.8 1.2 
laofi.I, -,,4Lil a.,2 0-6 _JL7^I_ Sfi.8 

OCTOBER 

•      • m   •    •••-••.. 
:'-H*£3£ '     • .  • '   " 

m*m>a&&&fixttitBM IHIlYMWl IIHllMllllllllllMllliilllllllllll 



DIURNAL VARIATION PERCENTAGE OCCURRENCE 
OF SKY COVERAGE N AND VISIBILITY V 

STATION 12 

JANMBY 
Time 
LCT 

N - 0 N - 0 - 0.3 N » 0. 4 -  0. 6 N « 0.7 - 1.0 A11N 

N 
0700 15.3 26.7 4.0 60.3 
1300 16.2 29-1 A   1 fifi, Q 

-JLSfifl 28.6 37 4   4R.- ^ 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2. 2 V>2.2 V<2.2 

V 
_juod 24.8 0.7 4.2 6.6 61.3 9.0 90 rs~ 9.7 

isnn 'i* 
3.4  I   0.7 59.2 7.5 90.5 575" 

iann ...SAJL  SL-L- 3,5   I    0.0 45.6 14.4 83.4 16.6 

APRI1 
Time 
LCT 

N - 0 N « 0 - 0.3 N - 0. 4 - 0. 6 N » 0.7 - 1.0 A11N 

N 
J12$& 9.7 20.6 4.5 74,9 

iann 5.0 18.8 R.O 7lf\i 3 I.I,  ,,. 
UM\ fi.t aa.o 3  O 73.1 

V>2.2 V<2.2 V>2. 2 V<2.2 V>2. 2    V<2. 2 V>2.2 V<2.2 

V 

OTOO 15. S 475 3.1 2.6 . ^^ 
7.6 "85".1 T3T9 

1300 17.6 1.3 5.0 0.0 71.7 4.4 94.3 5.7 

^JJMQj 24.1 0.0 2.5 0.6 64.8 1    8.0 91.4 1  8.6 

JULY 

Time 
LCT 

N « 0 N • 0 - 0. 3 • N - 0. 4 - 0. 6 N - 0.7 - 1.0 A11N 

N 
.0700 19.0 38.6 8.9 52.6 
1300 6.8 44.4 11.1 44.4 
1900 13.8 Mi. 2 56   7 

V>2.2 V<2.2 V>2.2 V<2.2 V>2. 2 V<2.2 V>2.2 V<2.2 

-PJfiS. 34.4 3.9 7.7 1.2^ 46.4 6.5 88.5 11.5 Jv 1300 il.fi 3.2 10.0 0.6 41.6 3.1 93.1 6.9 

,„^X)li^ §.7 . , Q.9 „„„»•£„ -JjJLJ -2**JL 6.0 

N 

OCTOBER 

Time 
LCT 

0700 
Tsoo 
1900 

£2M. 
mmMBaMm 

2£Xi 

N - 0 

21.4 

JiaS. 
27.5 

N 0.3 

S7..7 
40.7 

V>2.2 
4 5.0 

l&JL 
JML S 

V<2.2 

JL*Mm 
JUL 

JJL&JLL-^U 

N • 0. 4 - 0.6 

7.6 
* * 1 
^4 

V>2.2 

8.S 
Raw 

JL*JL 

V<2.2 

LJL 
JUL 
JLJL 

N » 0.7 - 1.0 A11N 

$4,7 
1XJL 
J&JL 

v>i.a 

4- 
V<2. 2 

W 
V>2.2 

in•' mil m 
JLdAJKu&dJJL& 

v<a.2 

# 

l 
niiwuir. 

Jl.^,.. 

w,*« M.iarix*m**i,*iv-Mti*-Mmx*i*<*iswi*jq**li* 

.    •:•••-.-      ,v',..    S^#f.*--" 
• •••iVnA  A aaa> i..r»—nr»i i.JT.i.         wfaa  i.ii. III ^••.ii.M 

.:'- *    '     *' *-*pm*rmwmmw&**i* <' 
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DIURNAL VARIATION PERCENTAGE OCCURRENCE 
OF SKY COVERAGE N AND VISIBILITY V 

STATION IS 

6 

Time} N m Q 
LCT j N • 0 - 0. 3 N * 0. 4 -  0. 6 N * 0.7 - 1.0 A11N 

N 
0.7001     6.5 IS. 7 3.3 81.1 
lannl   it  ft ifi, ft 3.ft SQ,A 

I—is&d 91 Q 25-0 5 n 70 n 

V>2.2 V<2.2 V>2.2 V<2.2 V>2<2 V<2.2 V>2.2 V<2.2 

V 
0700 11.8 3.9 2.1 1.2 46.4   34.7 „ia*jL _lfl*& 
1300 13,5 3.3 3Pa 0.0 -¥M 2ft. Q 67.7 32.3 

JLW0 0.6 •    fifi.fil 13.fi-, s.4,0 IR n 

ATM 
Time 
LCT 

N - 0 N - 0 - 0.3 N « 0. 4 - 0. 8 N » 0.7 - 1.0 A11N 

N 
JLZ22 12.0 25.9 9.5 64.5 
U^2£ 5.8 11 '.5 9.9 72.fi 
Hi 90.0 _£tL. 24 fifi.4 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
0700 -J&JL 8.3 5.3 3.6 -J&£_ 27.4 60.9 39.1 
1300 16* o ! n»* 9.3 0.6 MfiO.Bn 12.2 86.6 13.4 

~L3Q£L , 2JL4, ,   2-H  §-i«- 5SL0   I 14,4 , 80.3 iajL 
JULY 

Time 
LCT 

N « 0 N » 0 - 0.3 N • 0. 4 - 0. 6 N - 0.7 - 1.0 A11N 

N 
0700 30.1 56.8 12.5 30.7 
1300 6.3 32.6 24.0 43.4 
1900 12.3 35, J  16.2 48.1 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2JV<2.2 

V 
0700 42.1 14.1 11.8 1.1 20.8 10.1 74. 7 1 25.3 
1300 3U£ 1.1 22.6 1.1 39.3 4.0       93.6 J    6.4 

JtSfifiJ 33,3 15.3 k! 42.4 s-6 1 %un %Q 
OCTOBER 

Time 
LCT N » 0 N « 0 - 0.3 N - 0. 4 - 0.6 N - 0.7 - 1.0 Ail N 

N 
0700 10.4 27.3 5.1 67.6 
1300 10.8 33.0 12.5 *<l  R 

1900 37.1 53.9 2.2 £3.9 

V>2.2 V<2,2 V>2.2 V<2. 2 V>2.2 V<2.2 V>2«2 V<2.2 

V 
°WQ 13.5 13.fi \ 4 1.2 sfi-a .M^L 
1300 30.9 1.7 12.4 ._o*Q~ -M>J^- 10„6 §7-6 12.4 

•l'M')BH ...J&SL4 • ILL AL 11.2 

a; ....._._   .......... i 



DIURNAL VARIATION PERCENTAGE OCCURRENCE 
OF SKY COVERAGE N AND VISIBILITY V 

STATION       14 

JANUARY 
Time 
LCT 

N « 0 N * 0 - 0. 3 N • 0. 4 -  0. 6 N • 0.7 - 1.0 A11N 

N 
0766" 0.0 20.7 4.6 74.7 
1300 4.1 19.3 14.7 76.0 

19Q0 15.9 25 7.0 67.5 

V>2,2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
0700 7.1 21.5 0.0 0.0 14.2 57.2 21,4 78 ..6 
J.300 Q,P n.n QnO m.n SGi.0. 4n.n SQiD sn.n 

•JU0Q. .,.. JiJL., .11^1. ,  ti.i ~3JL^ , 22.1 ^^JL 

APRIL 
Time 
LCT 

N • 0 N • 0 - 0.3 N « 0. 4 - 0. 6 N » 0.7 - 1.0 A11N 

N 
GJ.ftfl 14.0 29.2 4.7 66.1 

LU0i> 34.5 7.7 57.8 
15.1 4V3 

% f3 

V>2.2 V<2.2 V>2,2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 
0700 ii.i 11.1 11.1 0,0 33.3 33.3 55.6      44,4 

V 1300 0.0 o.o-1 0.0 0.0 50.0 50.0 50.0 50.0 

-- LJJgftL 50,0 33.3 0.0 oto 0.0J „16, 7 LW-JfiL JfflJL 
JULY 

Time 
LCT 

N • 0 N - 0 - 0.3 N - 0.4 - 0.6 N » 0.7 - 1.0 1 A11N 

N 
D7QQ 39.3 71.9 7.3 20.7 

•IPO0 l/Li fifi.3 10.fi 
1900 _ai.7L 72 R 10.7 lfi.fi 

V>2.2 V<2.2 V>2.2 V<2.2 V>2. 2 I V<2. 2 V>2.2 V<2.2 

0700 [   63.6 27.3 0.0 0.0 9.1 I     0.0 72.7 27.3 
V 1300 30.0 40.0 0.0 0.0 20.0 1   10.0 50.0 50.0 

| urn   I ,57.1 21.3 Z1CL, jULi- .       7.1 1    0.0 _&£*£ L1JL? 
OCTOBER 

Time 
LCT N » 0 N • 0 - 0.3 N • 0. 4 - 0.6 N « 0.7 - 1.0 A11N 

N 
0700 17.3 35.3 9.2 55.5 
1300 13.8 42.0 8.6 49.3 
1900 42.9 $% f [ 3&JL-  

V>2.2 V<2.2 V>2.2 

0,0 
V<2. 2 v>i.s V<2.2 V>2.2 V<2.2 

V 
0700 •      0-0 42. R V Utti MO- 

11300 40.0 0.0 24 ;o.o 3Q.o -%LlU JHLft, 30.0 
.AU. nM   fi rij U-2*L. -JL9 USi.2.. ,13*1, AWL 

V . . ' - 
—.. ~¥.. 

t r*-**!tmiaj1i>*" 

i 

-"C^RPK 
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DIURNAL VARIATION PERCENTAGE OCCURRENCE 
OP SKY COVERAGE N AND VISIBILITY V 

STATION 15 

JANUARY 
Time 
LCT 

N « 0 N « 0 - 0. 3 N - 0. 4 -  0. 6 N - 0.7 - 1.0 A11N 

N 
0700 5.1 12.2 R4.fi 

LiSLfllL- 13.8 5.5 80.7 
1900 17.2 26.5 2.6 70.8 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2. 2 V<2.2 

V 
Q70O 8.5 4.3 0.0 4.3 27.7 55.3 63ra 36.2 
iinn 1*. 3 no 2,0 4- 1 ^0,4 Sft  2 a« 7 

X&ftflL 15.5 8.6 o-o 9.9. 24,1 &JL? $9.3 2XJ., 
APRIL 

Time 
LCT 

N * 0 N » 0 - 0.3 N • 0. 4 - 0. 8 N - 0.7 - 1.0 Ail N 

N 
i&auL 13.3 29.7 5.0 65.3 
i?w 3.2 10.7 65.3 
ipno 8.2 30.7 11-7 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
0700 2.2 4.5 44.4 17  ft 71   \ „2B~£ 
1300 17.0 4.3 4.3 _i!*JL. 55.2 n 19.3 76.6 
JL&0JL 25,5 ... S*o.. M 9.P 43.2    1   19.6 ISLi 

£f- 

*?••• 
**.'- 

1BE' 

Time 
LCT 

N * 0 N « 0 - 0.3 N - 0. 4 - 0. 6 N - 0. 7 - 1. 0 AllN    . 

N 
0700 31.0 67.7 7.6 24.7 
1300 M „ 47. 4 19.5 33.1 
iaon 18,§ 51.1 ?3.|3 25. 3. 

V>2.2 V<2.2 V>2.2 V<2.2 V>2. 2 V<2.2 V>2.2 V<2.2 

!0700_ -54*JL 9-7 0,0 6.4 16.1 13.0 71.0 29.0 
V 1300 27.8 5r5 33.4 11.1 JLM- 177.8 2LJ- 

isoo,. ., .ljL2..5., 31T3 12.6 6.2 25.0 i£e f 56. 0 50.0 

OCTOBER 

N - 0. 



DIURNAL VARIATION PERCENT AGE OCCURRENCE 
OF SKY COVERAGE N AND VISIBILITY V 

STATION      16 

Time 
LCT 

N - 0 N » 0 - 0. 3 N « 0. 4 -  0. 6 N - 0. 7 - 1. 0 A11N 

N 
JQfiftft 13.2 21.1 7.9 71. U 

14ft() 24.4 26.7 6.6 66,7 
jonn 37. R M 8A L~_ 53, 2 

V>2.2 V<2.2 V>2.2 V<2,2 V>2. 2 V<2.2 V>2.2 V<2.2 

V 
flftnn 21.1 0.0 7.9 0.0 50.0 21.0 78. 5" 21.1 
I4nn 24n4 2.3 6,6 0.0 51.0 15.7 82.2 ""17:8 

-JL2M a. 4 31.2 ,JLJI  3,1 50.1 84.4 15.6 

APRII 
Time 
LCT 

N • 0 N » 0 - 0.3 N « 0. 4 - 0. 6 N » 0. 7 - 1. 0 A11N 

N 
flMMM1 21-3 32.0 6.6 61.3 
i4nn J5n7  3P-1 10.8 59.0 

31 .ft  4 p. i HP 36,8 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 |v<2.2 V>2.2 V<2.2 

V 
0800 28.0 4.0 6.6 0.0 55.9 5.4 90.7 9.3 
1400 JSSILkJEL,.. 3.6 10.8 0.0 51.8 7-2 89f2 10.8 

-laoa 2fiU,. .„„&L„iL„ ULJ&    , -2a  19T3 .111 5 57.9 42.1 

JULY 
Time 
LCT 

N « 0 N - 0 - 0.3 N - 0. 4 - 0.8 N • 0.7 - 1.0 A11N 

N 
0800 50.6 76.5 8.2 15.3 
i4nn 2fi.fi 65.4 8.9 25.6 
1900 25.0 .§7.9 1°«7 21.4 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
0800 70P9 4.7 8.1 0.0 15.2 1.1 94.2 5.8 

_1400 56ft4 9.0   1 8.S 0.0 24.5 1.3 89.7 10.3 
-Afloa -AZ*iL -JL&J-XEU2 -JULJ ..21.4 Q.Q 1QQJL -JUL 

OCTOBER 

Time 
LCT N - 0 N - 0 - 0.3 N • 0.4 - 0. 6 N« 0.7 - 1.0 A11N 

N 
0800 18.0 31.1 11.5 57.4 
1400 lh* 24.6 13.8 61.5 
1900 40.0 S4-° P 24.0 

V>2.2 V<2.2 V>2.2 V<2. 2 v>a.a V<2. 2 V>2.2 V<2.2 

V 
0800 19.7 11.4 11.5 0.0 •42f6- • 14-8 JH^ 26.2 
1400 '??-•* 1.5 13.5 0t° 61.2 97.0 3 n 

-JtflPj -£2«& -JUL U&JLm .JLU 

''•«"        i'"1'1   ! •MiUMWH^ail   "W"*" 
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DIURNAL VARIATION PERCENTAGE OCCURRENCE 

OF SKY COVERAGE N AND VISIBILITY V 
STATION        17 

< 

I 

Time 
LCT 

N • 0 N « 0 - 0. 3 N • 0. 4 -  0. 6 N - 0.7 - 1.0 A11N 

N 
rsflnn 3.1 11. H 8.0 BU.i 

\4f}q 5-2 15.2 5.1 79.7 
1900 15.2 20.9 3.1 76.0 

V>2.2 V<2. 2 V>2.2 V<2.2 V>2. 2 V<2.2 V>2.2 V<2.2 

V 
0800 10.1 1.7 6.6 1.4 54.6 25.5 71.2 2d.A 
mon . .14.8., 0.4 5.1 0.0 58.9 22.8 75.9 23.1 

jLann 2iLX 0.6   \      2.7 0.4 59.8 16.2 82,8     17.2 

APRU 
Time 
LCT 

N - 0 N * C - 0.3 N « 0. 4 - 0. 6 N - 0.7 - 1.0 A11N 

N 
0800 5r8 23.2 13.3 83.5 
1400 1.0 11.5 18.4 70.2 

1flfln 2.0 18.8 16.8 H 5 

V>2.2 |V<2.2 V>2.2 V<2.2 V>2.2 V<2, 2 V>2.2 V<2»2 

V 
0#0Q 22.5        0.4 0.7 59.3 3.8 1 94.9 .^.JL 
1400 11.SJ       0-0 Xfi.4 0-0 fifl.2 1.0 99.0 1.0 

.jiaaa, 1 .,J2..fi  ,   58,8 4.7 95,3 -iJL 
JULY 

Time 
LCT 

N - 0 N - 0 - 0.3 N • 0. 4 - 0. 6 N - 0,7 - 1.0 A11N 

N 
naon 3.3 19.9 15.9 64.2 
1400 0.3 12.1 21.5 66.3 
1900 1.7 26.1 16.6 L           57.2 

V>2.2|V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
0800 18. 7 1     1.0 15.7 0.3 . 60.7 3.7 95.0 5.0 
1400 12. ll     0.0 21.1 0.4 64.2 2.0 I   97«3 5.7 

-A2CJL 36.Q.1    R»(L, !   ie.5 ,, 9,»P 55.0 2.4 97.6 ,2,1. 

OCTOBER 

Time 
LCT N « 0 N « 0 - 0.3 N * 0. 4 - 0. 6 N • 0.7 - 1.0 AliN 

N 
0800 5.0 13.4 10T4 76.3 
1400 2.3 10.9 14.2 74.8 
1900 5f3  14.3  is L8  fiJ&J i   

V>2.2 V<2.2 V>2,2 V<2. 2 v>a. 2 V<2.2 V>2.2 V<2.2 

V 
ORfiO J.Q   7 2.7 8.3 -JJJ~J 83.2 13.1 82.3 17t7 
1400 JS.P 0.0 -JLSL 69.5 5.0 5uJ2 nro ~i37T ,,,±1 , 1&.5- fl»a, «-s^a^ fin1? -&L& 

.,...,... 

' 

' '   ' 

• ? 

! 
'•••' — •-- 

— 
• 

. :*fa* ,-* ,. > 
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DIURNAL VARIATION PERCENTAGE OCCURRENCE 
OF SKY COVERAGE N AND VISIBILITY V 

STATION        18 

JANUARY 
Time 
LCT 

N • 0 N « 0 - 0, 3 N • 0.4 -  0.6 N « 0.7 - 1.0 A11N 

N 
yJStMi 7.0 12.8 2.0 85. 2 ' 

140f 5.9 14.0 3.3 
1900 17.1 22»   2 1.9 7«   R 

V>2.2 V<2. 2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
0800 7.8 5.0 0.8 1.2 39.1 46f 1 52.3 47.7 
1400 9.3 4.6 2,3 0.8 41.8 40.9 4fi_4 

*jjm 2LU1  1_,2 1.2 -JttJL M.Q 1Z._3L.J 21.3 , 18..X, 

Time 
LCT 

N » 0 N - 0 - 0.3 N - 0. 4 - 0. 6 N - 0.7 - 1.0 All N 

N 
oaoo 12.5 25.4 a.a 6FLB 

J4fln 4.2 14.1 ft 7   A 
ft n jy 3 1Q_7 58.0 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
21,6 3.7 8.7 0.0 47.8 18,1 78.0 22.6 

.1400 ^fiir-* 0.0 14.3 o.n fi9.fi is 92.5 

.JL3DJJ! 21.4., 0.0 }fL.l 0.0 52.9 *•?!  9&.U    1.9 
JULY 

Time 
LCT 

N « 0 N • 0 - 0„ 3 N • 0.4 - 0.6 N » 0.7 - 1.0 A11N 

N 
0800 5.6 22.6 12.1 6R.3 
} 400 o.n 17. 7 14.fi 
1900 7.6 -2, 5.0 17 3 57 i .6 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
0800 21.8 0.8 11,7 0.4 61.3 4.0 94.8 
1400 __iI_J- 0.0 14.6 0.0 65.3 2.7 97.3 2.7 

.J£QJU„ „-2,5*lJ    0»fl, J _ .lJm.__, 0.0 .-&-UL,. a_4_   L_5fi.fi. -JLA... 
OCTOBER 

Time 
LCT N- 0 N - 0 - 0.3 N • 0. 4 - 0.6 N • 0.7 - 1.0 A11N 

N 
oaoo 12.8 7ft 79.3 
i4nn 3.9 14.0 7.S 

JLSQ-l 1ft.7 Z?  1 n n 
60. 1  

V>2.2 V<2.2 V>2.2 V<3.2 v>a.s V<2.2 V>2.2 V<2.2 

V 
nftoo , 11 n 2 , 1.9 o O.fi 72.2 
«_____ A-5 0_0 ,. ML 8. , mji 14.0 

uiSttflJ "itr JUL. JilL J&JL  ^A 

1'        -.    --, ••--.-.• 

• 

:..-'. 

••^^-S^g^jjgfe^'^fe-^   _    .... 

5 ! 



r 
DIURNAL VARIATION PERCENTAGE OCCURRENCE 

OF SKY COVERAGE N AND VISIBILITY V 
STATION        IB 

JANUARY 
Time 
LCT 

N«o|   N * 0 - 0.3 N « 0. 4 -   0, 6 N • 0.7 - 1.0 A11N 

N 
0800 i   5 A.   •• 6.5 4.4 89.1 

14ft0 3.8 8-0 2.3 89.7 

1MUTC ALQ J 14   1 12 Sd L.„a .., . 

V>2.2 V<2.2 V>2.2 V<2.2 V>2. 2 V<2.2 V>2. 2 V<2. 2 

V 
0800 6.1 0.4 4.5 0.0 63.5 25.6 74.0 26.0 
1400 8.0 0.0 2.3 n.n 32. fl 

ia, a n.4 1-2 0.0 i 5fi>fl 2fin5 7,l.fi 2a.n 

Tim« 
LCT 

N » 0 N « 0 - 0.3 N « 0. 4 - 0. 6 N • 0.7 - 1.0 A11N 

N 
ftfton 9.2 22-9 7-4 69.8 
14HP 4. « 1Q 4 Q   9 71.3 

ft  n „ •„,„ ,,,.,17 A n  A 64.3 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
Oftnn 23.1 0.0 7.0 0.0 S    55.1 14.8 85.2 14.8 
linn 19,0 0.4 8.8 0.4 56.8 14.5 84.5 IR-fi 
1900 26,6 0.8 8,0 „.fii,i„ !     4§.9 17,4 18-7 

JULY . 

Time 
LCT 

N - 0 N • 0 - 0.3 N » 0. 4 - 0. 6 N • 0.7 - 1.0 A11N 

N 
0800 7.8 30.9 13.0 56.1 

JiQft 4-3 28.3 14-6 57rP 
1900 6-7 .  r .3 13  fl -     —5A^ 3 

V>2. 2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
080C 28, S 1.8 12.7 0.0 51.5 5.3 93.0 7.0 

1400 28.1 0.0 14.7 0.0 56.7 0.5 99. £ 0.4 

.nJLSQfi ,2,7,1,, 0.0 14-0 9.9 56.4 2.6 "9TT 2.5 

OCTOBER 

Time 
LCT N « 0 N • 0 - 0. 3 N » 0. 4 - 0. 6 N - 0.7 - 1.0 A11N 

N 
0800 6.9 13.8 4.0 82.3 

1400 4.6 15.5 5.8 78,6 

innn 23.8 3C .6 6ft 'a 

V>2.2 V<2.2 V>2.2 V<2.2 v>2.a V<2.2 V>2.2 V<2.2 

V 
0800 13.4 0.5  4i„0  p.n 62.3 19.8 79*7 JiOJL 
1400 15.3 0.0 6.0 0.0 _i&u&j 12.8 .SJL^J i»,« 
mttJ 2§|8 __iUL Q Q ^UUL JB>^. 

I • 

- 
• 

''.-""        **l 



DIURNAL VARIATION PERCENTAGE OCCURRENCE 
OF SKY COVERAGE N AND VISIBILITY V 

STATION 20 

JANUARY 
Time 
LCT 

N » 0 N « 0 - 0. 3 N • 0. 4 -  0. 6 N « 0.7 - 1.0 A11N 

N 
0700 16.6 20.1 3.0 76.9 
isnn f 2.9 89.0 
1900 17  9 U .5 1.2 80.4 

V>2.2 V<2.2 V>2.2 V<2. 2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
0700 13.5 2.7 1.8 0.0 57.7 24.3 73.0 27.0 
1300 5. 7 1.4 0.7 57.5 31.9 66.0 34.0 
J.UM. ia*j , 4.7 1.2 0.0 51. 1 28.0 67.4 32.6 

APRIL 
Time 
LCT 

N • 0 N « 0 - 0.3 N • 0. 4 - 0. 6 N » 0.7 - 1.0 A11N 

N 
0700 14.5 26.1 4.8 69.0 

M^OOj 9.4 25.3 7.7 67. 1 
1QQD 14.0 2£ .2 9.0 §i-8 

V>2.2 V<2. 2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
0700 " 20.4 5.9 3.6 1.5 5i. i 17.5 75.2 24.8 
1300 24.5 2.0 6.6 0.0 55.6 11.3 86.8 13.2 

-A8fl&. 26,4 4.7 8.8 0.7 47.4 12,} §2.1 ~LL± 

; 

I 

JULY 

Time 
LCT 

N « 0 N • 0 - 0.3 - N • 0. 4 - 0. 6 N * 0.7 - 1.0 A11N 

N 
0700 14.0 31.8 9.5 58.7 
1300 2T8 18.0 12.9 69.1 
1900 6.0 26.9 18t6 54.4 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
0700 3031 4.5 9.2 0.6 46.4 9.2 85.6 14.4 
1300 18.8 0.6 12.5 0.0 65.6 2.6 96.9 3.1 

JfflUL ..2fi.i Q.Q J6.fi L3 3,7 95. a ,5.a 

N 

Time 
LCT 

0700 
TJoTT 
T§T5o" 

*m 
^2M 

OCTOBER 

N « 0 

4.0 
4.5 

13.1 

N » 0 - 0.3 

13.1 
16.4 
22.3 

V>2,2 

JLL 
i&JL 
2SLX 

V<2.2 

5.1 
Q.Q    . 
JJL 

N - 0.4 - 0.6 

5.1 

UL 
4,6 

V>2.2 

5^1 

fc 

V<2.3 

JLL 

it 

N- 0.7 - 1.0 

SLii 9 
80-2 

•BJL 
V>8.2 

Jlu2. 
V<2. 2 

MJl 
-LLJL 
JUU. 

A11N 

V>2.2 

$1*1 
m~2 

UM*& 

V<2.2 

a&*& 
JUL 
i£*QJ 

«sswsw»sssr5 wwwpBSB* 



DIURNAL VARIATION PERCENTAGE OCCURRENCE 
OF SKY COVERAGE N AND VISIBILITY V 

STATION 21 

JANUARY 
Time 
LCT 

N - 0 N - 0 - 0.3 N - 0. 4 -  0. 6 N - 0.7 - 1.0 A11N 

N 
0700 10.6 17.6 4.1 78.2 
1300 r      4,9 12.2 4.3 83.5 
1900 3.7 17.3 1.8 SO 4 

V>2.2 V<2„2 V>2.2 V<2. 2 V>2.2 V<2. 2 V>2.2 V<2.2 

V 
070C 13.4 4.0 3.5 0.6 43.6 34.9 60.5 39.5 
1300 _JLJL 4. ft 1.3 3.0 43.0 40.6 51.5 48.5 

-JLSfiJJ .14*2, ,. a. i 0,6 uV^ till ?s.i &S.9 tt.l 

APRIL 
Time 
LCT 

N • 0 N « 0 - 0.3 N » 0. 4 - 0. 6 N • 0.7 - 1.0 A11N 

N 
0700 8.8 25.7 6.5 67.8 
1300 9.3 26T7 4.7 68.7 
190J3 8.1 25.0 9.9 ,      ,  65*! 

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
6766 2i.e 4.1 6.5 0.0 38.0 29.0 66.1 _33^_ 
1300 23.7 2.9 4.6 0.0 ^0.3 18.4 78.6 21. 4 
1900 23.3 i.7 -AJ^ <M ti,3  , 15.2 82.6 17.4 

JULY 
Time 
LCT 

N - 0 N « 0 - 0.3 N « 0. 4 - 0. 6 N • 0.7 - 1.0 A11N 

N 
0700 11.3 38.4 6.2 55.4 
1300 5,6 29.8 11.3 59.0 
1900 6.9 35.8 J,2. j> . 2 

V>2.2 
  
V<2.2 V>2.2 V<2.2 V>2.2 V<2. 2 V>2.2 V<2.2 

V 
0700 34.1 4.5 5.i 1.1 42.0 13.1 81.3 18.7 
1300 26.6 3.3 11P9 u0.0 43.5 14.7 81.9 js^i. 

.la&iL .1,22.. 8 2.8  ., 9* 7, „ , 1.2  , .Ui.j  1 .!„.{],, -auL 19.0 

OCTOBER 

Time 
LCT N - 0 N • 0 - 0.3 N « 0.4 - 0.6 N « 0.7 - 1.0 All N 

N 
0700 .6 7.5 2.4 90.2 
1300 .6 5.0 Al. 1 

1900 6.3 13.2 .   ,8•9 u8  

V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 V>2.2 V<2.2 

V 
0700 ^    5.8 

^^ 
2,4 __o*JP— _£2UJ 49., R 

1300 4.6 __1*X 3.4 0.0 fifi. 3 S3, 5 JU 
JL3KL 1Q-S - n. a  ..JfcJ- 31.9 -&!»& 

fciji -r VMWW,' tt.>fc W......T..*.' t*   £•- -,«»T* ^MutVbUlAlf 
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OPERATIONAL CONDITIONS SUMMARY 
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VISIBILITY SUMMARY 

MONTH JANUARY 

2 
r* **• 
o 
3 

%
 o

ccu
rren

ce of 
o
p
eratio

n
al co

n
d
itio

n
s 

fo
r all day8 

%
 o

ccu
rren

ce of 
o
p
eratio

n
al co

n
d

itio
n

s 
fo

r n
early

 clear d
ay

s 

Time LCT Meets 

n 
s 

00 

o* » 
00 
r* 
o 
o 
g. 
•->• o 
3 
CO 

« 
o 
•i 
n 
r* 
O 
O 
3 a 

o 
g 

•a 
o 

o 
•1 •-• 
<•*• 

ft 
•1 

o 
3 

CO o 

o 
>i 

« 

O 
3 

1 43.8 9«.l 13 07 yes yes 

as c  S 
M K- o 5  »  3 
»• a " 
5° s- £? 

n 

vi 

8? 

P 
E » or ** 

1  or 

ft 

• 

2 46.4 ion. n Q7-13.-1S yes yea 
3 46.4 88.9 13 19 yes no 
4 65.8 ftfl.O ni It y*«i np 

5 

6 • m _ _ - 

7 — m „ M. M _ 

8 m m _ - - - 

9 m • _ - - - 

10 22.8 90.5 19 07 Jfff yes 

11 21.9 79.4 13 07 yes no 

12 29.1 98.7 19 07 yes yes 

13 18.2 84.8 19 07 yes no 

14 9.1 37.8 19 13 no no 

15  ta.q  74.3 13 18 ve» no 

16 18.1 66.5 08 19 no no 

17 ^5. 1 94.5 14 08 yes ves 

18 12.9 78.9 19 08 yes no 

19 9.4 97.0 14 08 y«»   _ yes 

20 in.7 80.5 07 19 yes no 

21 11.8 74.4 19 i* y«« p» 
22 
23 

».-*,    ...       •   .    ...-,._;,*> 



VISIBILITY SUMMARY 

MONTH    FEBRUARY 

V 
**• o 
9 

%
 occu

rren
ce of 

op
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al con
d

ition
s 

for all d
ays 

% occu
rren

ce of 
op

eration
al con

d
ition

s 
forn

early clea
r d

ays 

Time LCT Meets 

cr 
(V 
n 
o 
o I 
o 
9 
CO 

« o 
i 
CD 
r* 
O 
O 
3 a 
•*• 
r+ 

o 
g 

» 

o 
3 

CO 

? 
o 

•1 

O 
3 

% 
ti 
B 
S3 

te 
en 

1 37.3 •6.8 07 If .—J$&&„„. , yea 

.11 III 
*i 
o ff 

1- 
**   fat 

2 63,5 100.0 Q7-13-18 - yes yea 
3 40.3 87.2 13 07 yea no 

4 51.5 88.2 07 19 YQH «f> 

5 Ml OTV 

6 ^ «• - - - - 

7 - - - - . - 

8 - - - - - - 

9 m m «. m ^ m 

10 20.7 87.0 13 07 yes no 
11 22.6 82.8 13 19 ye» no 
12 20.4 96.7 13 07 yea vea 
13 14.1 77.5 19 07 yea no 
14 3.8 100.0 19 07-13 yea yea 18. 

% pi 
15 9,6 45.5 19 13 no no 
1G 15.6 79.2 14 19 yea no 
17 12.7 90.0 14 08 yea. yea ST 

If 
18 19.5 95.4 14 08 yea yes 

19 21.7 98.4 14 19 yea yes 

20 13.3 80.6 13 07 yea no 

21 11.4 55.3 07 19 no W 

22 

L I 

I 

i 

I 
* 
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! 

1 

:;;uj  :i .'. 
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VISIBILITY SUMMARY 

MONTH     MARCH 



VISIBILITY SUMMARY 

MONTH      APRIL 
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n
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n
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r all d
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s 

%
 o

ccu
rren

ce of 
o
p
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n
al co

n
d
itio

n
s 

fo
r n

early
 clear d

ay
s 

Time LCT Meets 

so 
re 
3 
& 
•i 

m 

» 
O o 
B. 
» 
•••• o 
3 

« o 
i 
co 
rt 

o 
o 
3 a 
M- 
i-^ 
•*• o 
3 
CO 

o 

o 

t> 
1 

o 
3 

C3 
© 
* 
o 
•1 

re 
•1 

o 
3 

1 25.8 97.7 13-19 07 yes yes 

» E   B 
«*• o 

» * p 
B.S** 

52j & 
O   ft 
°- 8 w  g 
m   M 

en »** 

*l 
cr in 
•»* 

o* » 

i»   M 

2 23.3 100.0 07-13-19 - yes ves 
3 30.5 95.3 13 07 yes yes 
4 30.1 89.6 19 07 yea no 

5 - - - - 

6 _ m — mm „ 

7 m - m m m m 

8 - - — m _ m 

9 - - _ m m M 

to 20.7 74.5 19 07 yes no 

11 27.3 89.5 13 07 yes no 

12 18.2 91.0 19 07 yes no 
13 18.1 81. 5 13 07 yes no 
14 19.0 57.1 19 13 no no 
15 22.4 84.2 19 07 yes no 

16 27.4 76.5 14 19 yes no 

17 17.6 99.3 14~}9 08 yes yes 

18 23,6 94.7 14-19 08 yes yes 

19 22.9 98.0 08 18 yes yes 
20 23.9 85.4 13 07 _jes no 

21 22.9 88.8 19 07 yes no 

-   22 L_ 
23 i 

I < 

* 
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VISIHILITY SUMMARY 

MONTH MAY 
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%
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ccu
rren

ce of 
o
p
eratio

n
al co

n
d
itio

n
s 

,for n
early

 c
le

a
r d

ay
s 

Time LCT 

-—I 

Meets 

(0 

3 
to 

CO 
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21 31.4 94.9 13 07 yes yes 
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VISIBILITY SUMMARY 
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VISIBILITY SUMMARY 

MONTH      SEPTEMBER 

! 
• 

I 

O 
3 

f
 %
 o

ccu
rren

ce of 
o
p
eratio

n
al co

n
d
itio

n
s 

fo
r all d

ay
s 

%
 o

ccu
rren

ce of 
o
p
eratio

n
al co

n
d
itio

n
s 

fo
r n

early
 clear d

ay
s 

Time LCT Meets 

5 
0 

m 

er 
00 
r* 
O 
o 

o 
3 n 

o 
00 «•* 
o 
o 
3 
a 

o 
3 w 

o 

o 
•1 
Mr 

o 
3 

CO 
o 
& 
o 
*J (-•• 
f* n> 
•i 
f- o 
3 

1 28.2 72.2 19 07 yes no 

-a » SI * -s % 
ST 5 as « 3 

a as » 
o  £ 

g- • 
to 

OB  ^ 

99 

s| gtt 
o* en 
•-- 

o  • 
* cr 
2- o) 
ft>  re 
jl a 
3   3 at  M 

2 31.7 100.0 07-13-19 — yes yea 
3 32.7 97.9 13-19 07 yes yes 
4 31.9 96.4 19 07 yes yes 

5 - - - - - - 

6 _ - ~ - - - 

7 =, - m m m m 

8 M .. m — _ 

9 „ — — m _ 

10 53.9 86.0 IB 07 , yep . .nr\ 

11 56.2 96.2 13 07 ves yea 
12 37.0 94.1 13 19 yes ves 
13 45.2 83.7 13 07 yes no 
14 40.0 66.7 07 19 no no 

1   15 36.5 70.3 19 13 yes no 
16 47.4 91.2 19 14 yes yes 
17 23.8 96.2 14 08 yes yes 

18 26.0 28.7 14 OR nn nn 
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CLOUD TYPE STRUCTURE 
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CLOUD TYPE STRUCTURE 
PERCENTAGE OCCURRENCE OF CLOUD TYPES FOR GIVEN N 

STATION 1 
XANUARY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds 
CM CL2 

C^8 cM cH 

0 - 0.3 20.9 3.7 .4 0 9.4 4.4 6.1 .4 45.8 

0.4 - 0.6 1.1 0 0 1.1 .7 2.3 .4 5.5 

0.7 - 1.0 7.7 0 .4 16.1 1.8 18.1 4.8 48.7 

% occurrence 
given type 

20.9 12.5 .4 .4 26.7 7.0 26.7 5.5 100.0 

APRIL 

N 
For one type only For   For 

two    three 
typee types 

% occurrence 
given N No 

Clds 
C^l C^2 C^8 cM cH 

0 - 0.3 5.4 5.1 p 0 4.5 4,5 5.4 1.2 26.1 

0.4 - 0.6 .9 .3 0 1.8 .6 2.1 .3 6.0 

0.7 - 1.0 18,0 .9 .3 J&J2L 5,1 27.0 4,5 67.8 

% occurrence 
given type 5.4 24.0 1.2 .3 18.3 10.2 34.3 6.0 100.0 

JULY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % % % CM CH 

0 - 0.3 5.5 2.5 0 0 2.8 4.3 4.2 .6 20.6 

0.4 - 0.6 ,9 0 0 0 .3 493 .3 5.8 

n  7 - i.o 29.2 .9 0 12.3 1.8 24.0 5.9 74.2 

% occurrence 
given type 

5.5 32.6 .9 0 15.1 6.5 32.6 6.8 100.0 

OCTOBER 

N 

For one type only For 
two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds ^i % %» cM cH 

0-0.3 9.6 6.3 .3 0 4.3 3.3 D. 8 1.0 30.6 

0.4 - 0.6 2.1 .3 0 1.8 1.0 3.6 1.5 10.1 

0.7 - 1.0 15.0 1.0 1.8 8.9 2.3 20.7 9.9 59.3 

% occurrence 
given type 9.6 23.4 1.6 1.8 15.0 6.6 30.1 12.4 100.0 

•   -•       • 
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CLOUD TYPE STRUCTURE 

PERCENTAGE OCCURRENCE OF CLOUD TYPES FOR GIVEN N 
STATION 2 

JANUARY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds 
CT Ll CL2 CL8 cM cH 

0 - 0.3 18.2 0 0 0 0 0 9. 1 0 27.3 

0.4 - 0.6 18.2 0 0 0 P SL 0.  lfi,2 

0.7 - 1.0 9.1 0 0 27.3 0 18.2 o fiAR 

% occurrence 
given type 18.2 27.3 0 0 27.3 0 27.3 1 o 100.0 

APRIL 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % CL2 
CL8 

CM cH 

0 - 0.3 11.0 2.7 1,4 0 0 5.5 0 2.7 za a 
0.4-0.6 0 0 0 1.4 0 1.4 0 1.4 

0.7 - 1.0 23.3 1.4 0 17.8 L4. 1 26.1 1.4 74.0 

% occurrence 
given type 11.0 26.0 2.8 0 19.2 9.6 JO. 1 1.4 100.0 

JULY 

N 
For one type-only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % % % CM cH 

0 - 0.3 UL 4.9 0 0 4.9 2.4 0 0 19.5 

0.4 - 0.6 2,4 0 0 2.4 0 7.2 2.4 14.7 

0.7 - 1.0 29.3 0 0 2.4 7.3 21.9 2.8 65.9 

% occurrence 
given type 7.3 26.6 0 0 9.8 9.8 2a 2 7.3 100.0 

OCTOBER 

N 

For one type only For 
two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % % %. 
CM cH 

0 - 0.3 ^Rfi 4.2 0 0 1.4 5.6 0 0 28.2 

0.4 - 0.8 4.f 0 0 1.4 1.4 4.2 0 9.8 

0.7 ~ 1,0 _J3J 1.4 1.4 8.4 7.0 9.8 0 62.0 
% occurrence 
given type 16.9 40.8 1.4 1.4 11.3 14.1 14,0 0 100.0 



CLOUD TYPE STRUCTURE 
PERCENTAGE OCCURRENCE OF CLOUD TYPES FOR GIVEN N 

STATION 3  
JANUARY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds 
L'l 

CT L2 
cT L8 

CM cH 

0 - 0.3 35.2 .6 0 0 5.9 9.8 2.3 .0 53.9 

0.4 - 0.6 .2 0 P.  & 1.5 1.5 4.2 

0.7 - 1.0 5.1 Q o 15,9 10.6 9,6 .4 41.8 

% occurrence 
given type 35.2 5.9 0 0 22.5 21.9 13.6 .8 100.0 

APRIL 

N 
For one type only For 

two 
types 

Fgr 
three 
types 

% occurrence 
given N No 

Clds 
CM CL2 

CL8 
CM CH 

0 - 0.3 14.1 7.7 .7 .4 3.0 5.0 4.9 t* 32.3 

0.4 - 0.6 1.1 ,2. .2 .4 1.8 ft 4   R 

0.7 - 1.0 ^fi_ 2.4 14.5 7.4 22.8 3,7 82.9 

% occurrence 
given type 14.1 16.3 1.5 3.0 18.0 12.6 29.4 5.0 100.0 

JULY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % % % CM cH 

0-0.3 4.4 2.9 .7 .0 2.2 5.3 5.8 .5 21.8 

0.4 -0.6 .2 .5 0 .2 0 4.3 . s 5.8 
0.7 - 1.0 16,9 ,7 2.2. 5.1 5.8 30.8 10.3 72.4 

% occurrence 
given type 4.4 20.1 1.9 2.2 7.5 11. 1 41.0 11.9 100.0 

OCTOBER 

N 

For one type only For 
two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % °L2 ^8 CM CH 

0 - 0.3 24.0 2,8 0 o 3.7 6.5 3.2 .4 40.6 

0.4 - 0.6 .9 0 0 .6 1.7 2.1 \     ° 5.4 

0.7 - 1.0 10.6 0 .6 8.8 6 .0 23.9 3r8 54.0 
% occurrence 
given type 

24.0 14.3 0 .6 13.2 14.3 29.4 4.3 100.0 
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CLOUD TYPE STRUCTURE 
PERCENTAGE OCCURRENCE OF CLOUD TYPES FOR GIVEN N 

STATION 4 
* JANUARY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds 
Ll CL2 CL* CM cH 

0 - 0.3 58.2 2.4 0 .3 3.7 9.1 2.4 0 76.1 

0.4 - 0.6 .3 0 0 .3 2*-L 0 0 3.0 

0.7 - 1.0 3.6 o 5. 0 7.1 4.3 »JL .„   SG..8 
% occurrence 
given type 

58.2 6.4 .3 .3 9.1 18.5 7.1 0 100.0 

APRIL 

N 
For one type only For . For 

two    three 
types types 

% occurrence 
given N No 

Clds 
c*-i 

CL2 
CL8 

CM CH 

0 -0.3 17.8 3.5 0.4 0 1.9_ ?.l 2.3 0 34 n 

0.4 - 0.6 1.9 0 0 0.8 2.7 2.0 P 7.3 

0.7 - 1.0 17.0 .4 ,4 16.2 8.5 l&A. "*-a—1 58.7 
% occurrence 
given type 17.8 22.4 ,8 .4 18.9 19.3 19.6 .8 100.0 

JULY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % % % CM CH 

0 - 0.3 4.9 0 0 0 1.6 5.5 2.2 2.7 16.4 

0.4 - 0.6 .5 0 0 0 1.1 .5 It 6 3.8 

0.7 - 1.0 10.4 1.6 1.6 4.4 3.3 19.0 9.2 79T8 

% occurrence 
given type 

4.9 41.0 1.6 1.6 6.0 9.8 21.9 13.7 100.0 

OCTOBER 

N 

For one type only For For 
% occurrence 
given N No 

Clds % % % 
CM cH 

two 
types 

three 
types 

0 - 0.3    . 35.3 2.7 .3 .3 4,1 4.4 4.7 • 3 52.2 
0.4 - 0.6 1.6 .3 0 2,3 lt& hi .3 6.8 

0.7 - 1.0 19.3 0 1.3 3,4 3.0 11,6 2.8 41.0 
% occurrence 
given type 35.3 23.0 .7 

  
1.8 9.8 8.5 18.0 3.4 100.0 

•^.-Ts-T-SvTTTSr 
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CLOUD TYPE STRUCTURE 

PERCENTAGE OCCURRENCE Or CLOUD TYPES FOR GIVEN N 
STATION 5 

JANUARY 

N 
For one typ e only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds 
C^l L-2 CL8 cM cH 

0 -0.3 64.3 1.7 o 0 1.2 5.2 .1 0 72.5 
0.4 - 0.6 .3 0 0 .5 lf9 »3 0 3.1 

0.7 - 1.0 13.0 0 0 3.1 5.9 2.4 0 24.4 

% occurrence 
given type 

64.3 15.1 0 0        4.8 13.0 2.8 0 100.0 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds 
C^l 

CT L2 
CL8 

CM cH 

0 - 0.3 35,9 2,5 1.4 0 1.3 7,8 0 4fl.ft 

0.4-0.6 1.8 .1 0 .9 3.2 .2 0 6.2 

0.7 - 1.0 17.7 .2 ^0 6.6 11.6 7.7 tl 43.9 

% occurrence 
given type 

35.9 22.0 1.8 0 8.8 22.6 8.8 .1 100.0 

JULY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % <** % 
CM cH 

0 - 0.3 16.2 3.7 3.4 .1 1.7 6,2 2.7 0 34.2 

0.4 ~ 0.6 2r4 1.5 .1 _*J_ 2,3 1.7 __Q  fl.7 

0.7 - 1.0 31.2 4.4 1.1 3.9 4.7 U..8 0 57.1 

% occurrence 
given type 16.2 5 7.2 8.4 1.3 6.3 13.2 16.5 0 100.0 

OCTOBER 

N 

For one type only For 
two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % % % 
CM CH 

0-0.3 45.2 F3.6 1.5 0 1.9 8.7 1.1 0 62.1 

0.4 - 0.6 1.4 0 0 .2 1.9 1,0 tl 4,7 

0.7-1,0 17.3 .4 .3 3.2 1.6 5.1 .2 33. i 
% occurrence 
given type 45.2 22.2 1.9 .3 5.4 17.3 7,3 .3 100.0 

*• 

• 

s. :%' 
• 

• <  —— — --- 
—'•«•'»•—-—       m,mju_ 
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CLOUD TYPE STRUCTURE 
PERCENTAGE OCCURRENCE OF CLOUD TYPES FOR GIVEN N 

STATION 6 
JANUARY 

i 
N 

For one type only For 
two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds 
CLX C^2 CL8 

CM cH 

0 - 0.3 53.2 5.9 .5 0 1.6 6.5 .7 0 68.6 

0.4 - 0.6 Ifl 0 0 .9 lf6 ,3 0 3.9 

G.7 - 1.0 11.0 0 0 7.0 1.7 4,3 .1 27.5 

% occurrence 
given type 

53.2 18.0 .6 0 7.5 15.1 5.4 .1 100.0 

APRIL 

N 
For one type only For   For 

two    three 
types types 

% occurrence 
given N No 

Clds % °H CL8 
CM CH 

0 - 0.3 33.5 2.0 .3 0 .7 8.4 .7 .1 45.7 

0.4 - 0-6 .4 0 0 .3 4.7 .5 .0 6.0 

0.7 - 1.0 19.3 0 .1 7.6 13.5 7.8 .1 48.3 

% occurrence 
given type 33.5 21.7 .3 .1 8.6 26.5 ... 

2 
100.0 

JULY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % % % CM CH 

0-0.3 11.1 5.1 3.9 0 1.3 4.7 4.9 0 30.9 

0.4 - 0.6 2.0 .1 0 .4 2.0 3.8 0 8.3 

0.7 - 1.0 38.7 1.3 1.2 1.8 3.9 i3.0 .9 60.9 

% occurrence 
given type 11.1 45.8 5.3 1.2 3.5 10.6 21.6 .9 100.0 

OCTOBER ———————"— 

N 

For one type only For 
two 
types 

For 
three 
types 

 _ 

% occurrence 
given N No 

Clds % CL2 % 
CM CH 

0-0.3 39.1 7.1 5.1 .1 1.8 8.0 1.7 0 S2,9 

0.4 - 0.6 1.5 .2 .1 .6 2.6 1.5 1 0 6.7 

0.7 - 1.0 13.8 .9 1.2 2.6 5.6 6.5 0 30.4 
% occurrence 
given type 39.1 22.4 6.1 1.4 5.1 16.1 9.8 0 100.0 

 ——— 

::: > 
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CLOUD TYPE STRUCTURE 
PERCENTAGE OCCURRENCE OF CLOUD TYPES FOR GIVEN N 

STATION 7 
JANUARY 

w 
For one type only For 

cwo 
types 

For 
three 
types 

% occurrence 
given N No 

Clds 
CLl CL2 CL8 cM cH 

0 - 0.3 37.8 1.5 2,0 .0 1.4 1.6 .5 0 44.8 

0.4 - 0.6 0 .1 0 .1 1.1 .3 0 1.8 

0.7 - 1.0 31. n 1.1 0 9.2 9.2 2.7 .1 53.4 

% occurrence 
given type 37.8 32.5 3.3 0 10.7 12.0 3.7 . 1 100.0 

N 
For one type only 

    •" 

For   For 
two    three 
types type8 

% occurrence 
given N No 

Clds % 
CL2 

CLg CM 
— - 
CH 

0 - 0.3 17.4 0 .6 0 .6 2.1 0 0 20.6 

0.4 - 0.6 .1 .1 0 .4 .JLU. 0 l.fl 
0.7 - 1.0 35.5 .4 0 13.4 <U €» *    V 5.8 .1 77.5 

% occurrence 
given type 17.4 35.6 1.1 0 14.3 25.5 5. 9 .1 100.0 

JULY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds t, °L2 %, cM CH 

0-0.3 10.4 1.2 5.4 0 .7 2.3 .5 0 20.6 
0.4 - 0.6 .3 ,7 0 . 1 .5 . 8 0 2.4 
0.7 - 1.0 29.7 3.6 .1 6.5 U. 7 22.0 .4 77.0 

% occurrence 
given type 10.4 23.3 .4 100.0 

OCTOBER 

N 

For one type only For 
two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds «*•! % % 
CM cH 

0-0,3 34.5 1.5 3.2 0 2.6 3.5 .2 0 45.6 

0.4 - 0.6 .3 .9 0 .1 .5 0 0 1.9 

0.7 - 1.0 18.2 2.0 0 13.9 9.9 8.2 ,9 52. 5 
% occurrence 
given type 

34.5 20.0 6.2 0 16.6 13.9 8.5 .3 100.0 

• 
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CLOUD TYPE STRUCTURE 

PERCENTAGE OCCURRENCE OF CLOUD TYPES FOR GIVEN N 
STATION 8 

JANUARY 

N 
For one type only 

_   .. 

For 
two 
types 

' " 
For 
three 
SEES*. 

% occurrence 
given N No 

Clds 
CL1 

CL2 
CL8 

CM cH 

0 - 0.3 JLLJ 3,3 0 n .8 2.6 .5 0 39.2 

0.4 -0.6 1.9 .1 0 .5 1.5 .7 0 4.9 

0.7 - 1.0 44.0 0 . 1 3,9 3,8 0 56.0 

% occurrence 
given type 31.9 50.1 .1 .1 5.1 7.9 4.8 0 1QD.Q 

APRIL 

N 
For one type only For   For 

two    three 
types types 

% occurrence 
given N No 

Clds 
cL, CL2 CL8 

CM CH 

0 - 0.3 .11.1 an .5 0 .3 3.2 1.6 0 26.2 

0.4 - 0.6 2.4 0 0 .6 1.1 1.2 0 5.3 

0.7 - It. 0 52,8 .7 .5 3.9 5.3 0 Bfi  * 

% occurrence 
given type 17.7 58.2 1. 1 .5 4.8 9.6 8.1 

• 
100.0 

JULY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % ^ % 
cM cH 

0-0.3 14.5, 6.4 2.3 -l 2.7 ft. 2 2,9 .1 35.1 

0.4 - 0.6 2,9 .4 o .4 1,7 2,? 0 3.4 
0.7 - 1.0 ??. 3 1,5 l.i 3.4 12 n 0 

% occurrence 
given type 14.5 41.6 4.2 1.2 9.3 11.2 17.9 .1 100.0 

OCTOBER 

N 

For one type only For 
two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % 
CL2 %» 

CM % 

0 - 0.3 23.2 4.9 1. 1 0 r9 6.2 *,7 0 38.0 
0.4 - 0.6 M ,1 0 .9 1.4 .5 0 4.3 
0.7 - 1.0 40.7 ,2 a ft   B 2,6 7.4 0 57.7 

% occurrence 
given type 23.2 47.0 1.4 .3 8.3 10.2 9.6 0 100.0 

I 
- 

I I 
f 

i 
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CLOUD TYPE STRUCTURE 
PERCENTAGE OCCURRENCE OF CLOUD TYPES FOR GIVEN N 

STATION 10 
JANUARY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds 
CLl C^2 CL8 

cM cH 

0-0.3 11.0 8. 1 .2 0 2.8 1.4 2.0 0 25.6 

0.4 - 0.6 1.6 .2 .2 .2 0 ^,0 .6 4.8 

0.7 - 1.0 26.8 .6 .4 12.1 1.8 29. 1 3.4 69.6 

% occurrence 
given type 11.0 36.6 1.0 .6 15.2 3.3 28.3 

  
4.1 100.0 

APRIL 

N 

r-                               -     -     " 

For one type only For 
two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds 
CLl CL2 CL8 

CM cH 

0 - 8.3 8.7 2.8 .2 0 4.6 6.6 4.8 .6 28.2 

0.4 - 0.6 1.0 0 .2 .2 3.0 3.4 .6 8.4 

0.7 - 1.0 16.7 .2 .6 6.4 8.5 27.2 3.8 63.4 

% occurrence 
given type 8.7 20.5 o 4 .8 

 J 
11.1 18.1 35.4 5.0 100.0 

JULY 

N 
For one type only For 

two 
types 

For 
(hree 
types 

% occurrence 
given N No 

Clds % % %, CM cH 

0-0.3 31.4 9.4 .6 .6 14.7 1.7 4.4 0 62,7 

0.4 - 0.6 1.0 0 0 2.7 .2 4.8 .4 9.0 

0.7 - 1.0 4.6 .6 1.3 8.2 0 11.4 2.2 28.2 

% occurrence 
given type 31.4 14.9 1.1 1.9 25.6 1.9 20.6 2.5 100.0 

OCTOBER 

N 

For one type only For 
two 
types 

For 
three 
types 

,.— ,—..—.•,- 

% occurrence 
given N No 

Clds % CL2 ^8 cM cH 

0 - 0.3 12.2 12.2 1.2 .2 2.9 2.1 4. 1 .4 35.2 

n.4 - n.fi 2.1 .2 .2 0 0 2.7 .8 8.0 

0.7 - 1.0 2u.8 .8 .8 5.6 1.7 21.8 4.6 58.8 

% occurrence 
given type 12.2 38.1 1.9 1.2 8.5 3.9 28.3 5.8 100.0 —— , , „. 

. «ff   ' 
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CLOUD TYPE STRUCTURE 
'ERCENTAGE OCCURRENCE OF CLOUD TYPES FOR GIVEN N 

STATION 11 
JANUARY 

N 
For one type only For 

two 
types 

For 
three 
types 

________  

% occurrence 
given N No 

Clds 
CLl CL2 

CL0 
CM cH 

0 - 0,3 22.7 1.5 0 0 .8 1.7 .8 0 27.6 
0.4 - 0.6 .2 0 0 .G 1.3 _JL_j 0 2.3 

Q,7 - 1.0 52.6 0 .8 8.8 1.7 7.5 .4 70.0 

% occurrence 
given type 22.7 54.4 0 .8 8.3 *"•• T 8.8 .4 100.0 

APRIL 

N 
For one type only For   For 

two    three 
types types 

% occurrence 
given N No 

Clds % cL2 C
L8 

cM cH 

0 - 0.3 *m O 5.1 .2 0 1.6 9.2 2.0 0 30.7 

0.4 - 0.6 1.6 .2 0 2.8 1.7 2.0 .2 8.4 

0.7 - 1.0 21.7 1.6 1.8 11.2 9,4 13.8 1.9 §Q,9 

% occurrence 
given type 12.5 28.5 2.0 1.8 14.8 21.3 17,9 1.2 100.0 

JULY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No. 

Clds % °L2 % cM CH 

0 - 0.3 16.6 9.2 1.4 .2 6.5 7.6 6.8 1.2 49.5 

0.4 - 0.6 3.5 *.2 ,2 2,7 .8 6.2 1.0 15.S 

0.7 - 1.0 5.9 1.8 1.4 6.9 2.2 14.3 2.8 35.0 

% occurrence 
given type 

16.6 18.6 4.3 1.8 16.0 10.6 27.2 4.9 100.0 

OCTOBER 

••/ 

N 

For one type only For 
two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds *, % % 
CM cH 

e - 0.3 28.0 3.9 0 .4 5.3 8.2 3f4 ,4 46.5 
0.4 - 0.6 1.8 0 .0 2.4 1.8 2,° .4 8.2 

0.7- 1.0 15.7 .8 1.2 9.0 4S1 9„9 1.6 42.3 
% occurrence 
given type 28.0 21.3 .8 1.6 16.6 14.1 15.3 2.3 100.0 

- *^'«^»«<«jB&'.^ss»l«i)»*_. 
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CLOUD TYPE STRUCTURE 
PERCENTAGE OCCURRENCE OF CLOUD TYPES FOR GIVEN N 

STATION 12 
JANUARY 

N 
For one type only 

— —• 

For 
two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds 
c^i CL2 CL8 cM CH 

_._!) - 0.3 20.0 2.2 .4 3.3 3.1 .8 .2 31.0 
0.4 - 0.6 .7 0            0 ,4 1,6 1.* 0 

0.7 - 1.0 37.9 ,9 1.1 4.7 4.0 13.4 2.8 65.1 

% occurrence 
given type 

20.0 40.9 1.9 1.5 7.9 8.3 15.5 3.1 100.0 

APRIL 

N 
For one type only For   For 

two    three 
types types 

% occurrence 
given N No 

Clda 
CLI CL2 

CL8 cM cH 

0-0.3 6.9 1.9 .6 0 3.3 3.8 3.9 .6 21f 1 

0„4 - 0.6 .6 0 0 1.0 . 2 1.6 • 6 4.2 

0.7 - 1.0 40.2 .2 .6 3.8 4.0 20.9 5.0 74.7 

% occurrence 
given type 6.9 42.7 .8 .6 8.2 7.9 26.5 6.3 100.0 

JULY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % % ^8 CM CH 

0 - 0.3 12.4 9.7 .9 .4 2.5 .9 5.3 .4 32.6 
0.4 - 0.6 .4 0 .2 0 0 2,4 .9 4.0 

27.4 .6 4.7 1.6 .2 23.3 5.4 63.3 

% occurrence 
given type 

12.4 37.5 1.6 5.4 4.0 1.1 31.2 6.7 100.0 

OCTOBER 

N 

For one type only For 
two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % 
CL2 % cM cH 

0 - 0.3 21.0 4.0 .8 0 3.3 5.6 5.8 .6 41.2 

0.4 - 0.6 1.9 .4 .6 .6 1.0 1.6 1.9 8.1 

0.7 - 1.0 18.5 1.4 3.3 2.1 1.9 16.4 7.1 50.8 

% occurrence 
given type 21.0 24.3 2.7 4.0 6.0 8.5 23.9 9,6 100.0 



CLOUD TYPE STRUCTURE 
PERCENTAGE OCCURRENCE OF CLOUD TYPES FOR GIVEN N 

STATION 13 
JANUARY 

N 
For one type only For 

two 
typea 

For 
three 
types 

—           I 

% occurrence 
given N No 

, Clds, 
CH CL2 °L8 CM cH 

0 - 0,3 13.5 1.5 0 0 2.1 1.5 .6 0 19.2 

0.4 - 0.6 .6 0 0 2.1 .6 .6 0 4.0 

0.7 - 1.0 50.4 3,4. -jjl— 13.0 .6 7.9 .8 76.7 

% occurrence 
given type 13.5 52.6 3.4 .4 17.3 2.8 9.1 .9 100.0 

APRIL 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % CL2 cLg 
CM cH 

0-0.3 8.6 2.6 .8 .2 3.4 4.6 2.2 .4 22. 7 

0.4 - 0. fi 2,4 1.0 .2 1.2 1.8 2.0 .8 9.4 

0.9 - 1*0 16.1 9TQ 2.4 12.6 3,2 23,8 3.0 88.0 

% occurrence 
given type 8.6 21.1 10.8 2.8 17.1 9.6 27.9 4.2 100.0 

JULY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds 
c*, -1 °L2 % 

cM cH 

0 - 0.3 16.2 o « O 2.1 0 7.5 3.0 6.0 1.5 41.7 

0.4 - 0.6 M 1.1 .2 2.1 .6 7.1 4.0 17.6 

07- 1.0 2.5 2.fi 2.3 1.2 15,7 10.0 40.7 

% occurrence 
given type 16.2 10.2 6.0 2.5 15.1 4.7 29.8 15.5 100.0 

OCTOBER 

N 

For one type only For 
two 
types 

For 
three 
types 

% occurrence 
giyen N No 

Clds % % 
CM CH 

0 - 0.3 19.9 2.4 .2 L    0 2.5 6.7 1.8 .2 38.6 

0.4 - 0.6 r? ,2 0 ,8 1.0 3.8 .4 6.7 

0.7 - 1.0 22.3 2.4 .6 9. 1 2.4 16.0 2.2 54.7 
% occurrence 
given type 

19.8 2&.«2 2.a .6 .., 17.3 10.0 21.4 2.8 100.0 

! 
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& 
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CLOUD TYPE STRUCTURE 
PERCENTAGE OCCURRENCE OF CLOUD TYPES FOR GIVEN N 

STATION       14 
JLANUARY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds 
CL! cL2 CL8 CM CR 

0-0.3 9.6 4.4 0 .2 2.4 2.2 2.8 .2 21.7 
0.4 - 0.6 2.0 0 .6 .8 1.2 - 6 5.4 

0.7 - 1.0 43.4 1.0 1.8 6.6 1.4 16.6 2,2 73-0 

% occurrence 
given type 9.6 49.8 1.0 2.2 9.6 4.4 20.5 3.0 100.0 

APRIL 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % CL2 L8 
CM cH 

0-0.3 12.5 5.1 0 0 2.7 6.7 9.1 1.0 35.0 

0.4-0.6 .8 0 0 1.0 2.3 2.6 .8 7.3 

0.7 - 1.0 15.5 .2 .8 10,8 5.1 22.3 3.2 57.8 

% occurrence 
given type 

12.5 26.3 .2 .8 14.5 14.1 31.9 4.9 100.0 

JULY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds °H % % cM CH 

0 - 0.3 30.4 11.8 3.8 .2 6.1 5.9 11.2 1.9 71.3 

0.4 - 0.6 1.5 1.4 .4 .4 .6 4.8 1,6 9.5 

0.7 - 1.0 3.6 .8 1.1 2.1 1.0 8.1 2.7 19.2 

% occurrence 
given type 30.4 16.9 4.9 1.9 8.6 7.4 23.9 6.1 100.0 

OCTOBER 

N 

For one type only For 
two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds <*•! % ^8 cM cH 

0 - 0.3 24.3 6.9 .2 .2 2.9 5.9 4.6 .4 45.3 

0.4 -0.6 2.0 .2 .0 1.6 .6 2.6 1.4 7.2 

0„7 - 1.0 17.9 .4 1.6 3.9 3.3 17.0 3.4 47.4 
% occurrence 
given type 24.3 26.7 r 1.8 7.5 9.8 

.... 
24.0 5.1 100.0 
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CLOUD TYPE STRUCTURE 
PERCENTAGE OCCURRENCE OF CLOUD TYPES FOR GIVEN N 

STATION 15 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds 
CM CL2 

CL8 CM cH 

0 - 0.3 9.3 2.2 .7 0 .9 3.3 .8 .2 17.5 

n  4 - n,fi 1.5 .0 .2 9— .4 lf4 0 3.7 

0.7 - 1.0 64.2 ,2 1.5 2.2 .7 19.0 „2 78.7 

% occurrence 
given type 

9.3 67.9 .9 1.8 3.1 4.4 12.1 .4 100.0 

APRIL 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % C^2 L8 
CM cH 

p - 0.3 7.2 4.3 .2 .2 1.5 7.0 6.6 1.1 28.i 

0.4 - 0.6 1.3 .2 .0 .4 1.7 4.3 1.3 9.1 

0.7 - 1.0 19.2 . 6 1.7 5.7 5.1 24.7 5.5 62.7 

% occurrence 
given type 

7.2 24.7 1.1 1.9 7.7 13.9 35.5 7.9 100.0 

JULY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % % % 
cM CH 

0 - 0.3 8.4 9.0 .4 .4 5.6 6.7 12.6 2.5 55.7 

0.4-0.6 2.7 1.5 .4 .4 .2 6.0 4.9 16.4 
0.7 - 1.0 2.0 .9 1.3 .7 .8 12.7 9.2 27.8 

% occurrence 
given type 

8.4 13.7 2.9 2.2 6.7 7.9 31.5 16.6 100.0 
                   , 

OCTOBER 

N 

For one type only 
1  
For 
two 
types 

For 
three 
types 

% occurrence 
given N 

f  
No 
Clds ^i % %> cM cH 

0-0.3 15,7 4.7 .4 0 3.6 3,0 4.3 1.3 32.8 
0.4     J,6 3.8 .6 .2 .8 ,8 4.5 1.9 12n 5 
0.7 - 1«0 27.3 0 .6 1.9 2.7 17.3 4.6 54.7 

% occurrence 
given type 
  

15.7 35.8 1.1 .8 6.4 6.6 26.2 7.4 100.0 

M 

i   • 

• 

Wt- 



. 

I 

CLOUD TYPE STRUCTURE 
PERCENTAGE OCCURRENCE OF CLOUD TYPES FOR GIVEN N 

STATION        is 
JANUARY 

N 
For one type only For 

two 
tyPes 

For 
three 

 1 
% occurrence 
given N No 

Clds 
CM CL2 CL8 

CM cH 

0-0.3 24.3 .0 .9 ,0 3.5 .0 .0 .0 28.7 
0.4-0.6 2.6 0 .0 4.3 ."b .o 6.9 

0.7 - i.O 41.7 7.0 .0 13.9 .0 1.8 .0 64.4 

% occurrence 
given type 24.3 44.3 7.8 .0 21.7 .0 1. 7 .0 100.0 

APRIL 

N 
For one type only For . 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds 
CH CL2 

CL* CM cH 

0-0.3 21T9 5.1 .9 .0 12.7 2.8 .5 .5 35.8 

0. 4 - 0. 6 3.3 .0 .5 2.3 .5 3.8 .0 10.2 

0.7-1.0 22.9 3.3 11.4 12.6 .0 14.0 0 54.0 

% occurrence 
given type 21.9 31.2 4.2 1.9 19.5 3.3 18.2 0 100.0 

JULY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % % % 
cM cH 

0-0.3 36.6 8.9 5.2 .0 13.1 1.0 5.7 .0 70.7 

0. 4 - 0. 6 1.0 1.0 0 4.2 .5 2.1 .6 8.9 

0.7-1.0 7.3 .5 1.0 2.6 .0 9.3 .5 20.4 

% occurrence 
given type 36.6 17,3 6.8 .1.0 19.9 1.6 16.2 .5 100.0 

OCTOBER 

N 

For one type only For 
two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % % ^8 
CM cH 

0-0.3 19.2 4.0 2.6 .0 6.0 0 2.0 L     -0 33.8 
0.4-0.6 4.7 .0 |    .0 4.6 0 3.3 .0 12.5 

0.7-1.0 29.9 1   3 1.3 7.3 0 11.9 .0 43.6 
% occurrence 
given type 

19.2 38.4 4.0 3.3 17,9 0 17.2 .0 100,0 



CLOUD TYPE STRUCTURE 
PERCENTAGE OCCURRENCE OF CLOUD TYPES FOR GIVEN N 

STATION 17 
t IANUARY 

N 
For one type only For 

two 
types 

Fcr 
three 
types 

% occurrence 
given N No    TcLi 

iCldsJ 
CL2 

CL8 CM CH 

0-0.3 7,9 2.2 0.0 0.0 3.7 0.6 1.5 0.1 16.0 
0. 4 - 0.6 1.1 0.0 0.0 0.8 0.2      2.6 0.6 5.3 

0.7-1.0 53,9 0.0 0.0 JLJL. Pr? ILJL. 78.6 

% occurrence 
given type 7.9 57.3 0.0 0.6 8.5 1.4 22.1 

  
2.4 100.0 

APRIL 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clda °L1 CL2 C^8 
CM CH 

0-0.3 2.9 2.9 0.3 0.0 3.0 3.0 4.3 1.2 17.8 

0, 4 » 0.6 •A«.S 0,5 _o*_L- 1.0 0.6 8.8 3.3 16.1 
0.7 - 1.0 18.7 0.7 3.6 2.6 0.4 30,8 9.2 66.0 

% occurrence 
given type 

2.9 23.6 1.5 3.7 6.7 4.1 43.9 13.8 100.0 

JULY 

ocexirrence 
',        7 5 1.8 given type \ 

%mmmmmmmmBmmmmmmmmmmmmmmmmmmmm*a*mmmmm 

T 
OCTOBER 

For one type onl. 

N No 
Clds 

0-0.3 

4-0.6 
4 

0.7-1.0 

% occurrence 
| given type 

4.2 

cLl 

ype only 
H-MM •  • mi. i HI •fj.iv M 

GL5 

.ij   '        */*. t-1 

1.3 

26.7 

4.2 (30.7 
JL 

0.2  . 

0.1 

0. s 

°Lt 

0.3      3.3 

JM 

1.3 

4.S 

S. 5 

1.1 
'»     O 
«-!*  O 

6.7 

For For 
Q      Jtwo    three 

jtypes types 

5.8 

30.3^6.5 

0.1 

fit o 

2.4 kO.O 9.8 

% occurrence 
given N 

16.2 

12. S 

7 1.3 

100.0 
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CLOUD TYPE STRUCTURE 
PERCENTAGE OCCURRENCE OF CLOUD TYPES FOR GIVEN N 

STATION 18 
JANUARY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds 
C

LI C^2 CL8 
cM cH 

0-0.3 10.1 1.9 0.0 0.0 1.9 1.1 1.3 0.0 16.4 
0.4- 0.6 0.4 0.0 0.0 0.3 0.7 0.8 0.0 2.2 

0.7- 1,0 66T6 <U o»i 4.7 0.4 7.8 i.e. 8L4 

% occurrence 
given type 10.1 68.9 0.1 0.1 6.8 2.2 10. 0 1.6 100.0 

N 

f         «* A>^" 
For one type only For   For 

two    three 
types types 

% occurrence 
given N No 

Clds % C^2 ^8 
CM cH 

0 - S.3 8,2 5,7 L.i 0.0 _3_JL 2.3 2,9 0.3 24.fi 
0.4-0.6 2.1 1.0 Ofl 1.3 L4 4.0 _UL 11.2 
0.7-1.0 29.1 3.3 2.4 6.4 2.3 17.9 2.6 64.0 

% occurrence 
given type 

8.2 36.9 5.7 2.5 10.7 6.0 25.8 4.2 100.0 

JULY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % % % cM cH 

0 - 0.3 4.5 3.1 1.4 0.1 2.0 3.1 6.6 1.0 21.9 

0. 4 - 0. 6 1.0 1.4 0.5 1.1 0t8 5.9 3,7 14.6 
0.7 - 1.0 16.2 1.4 5.8 3.1 0.7 27.3 8,9 63. 6 

% occurrence 
given type 4.5 20.3 4.3 6,5 6.3 4.7 39.8 13.6 100.0 

OCTOBER 

N 

For one type only For 
two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds ^x % ^8 
CM cH 

0-0.3 9.4 1.6 0.7 0.0 3.0 1.0 2.0 0.1 18.0 

0.4 - 0.6 1.5 1.0 0.6 1.3 0.1 3.6 0t7 9.1 
0,7 - 1.0 41.3 1.3 5.5 4.3 1.2 17.7 1.3 72.9 

% occurrence 
given type 

9.4 44.4 3.1 6.1 8.6 2.4 23.6 2.2 100.0 



CLOUD TYPE STRUCTURE 
PERCENTAGE OCCURRENCE OF CLOUD TYPES FOR GIVEN N 

STATION 19 
JANUARY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds 
CLX 

CL2 
C7 L6 

CM CH 

0-0.3 5,5 1,5 0.0 0.0 1.5 0.6 0.5 0.0 9.7 

0.4-0.6 0.6 0.0 0.0 0.4 0.4 1.0 0.1 2.7 

0.7 - 1.0 65.4 0.1 0.0 4.6 1.0 15.4 0.9 87.7 

% occurrence 
given type 

5.5 67.6 0.1 0.0 6.6 2.0 17.1 1.1 100.0 

APRIL 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % CL2 
CM JWrl cH 

0-0.3 6.5 3.5 0.6 0.0 2.9 4.6 4.8 0.6 23.3 

0.4- 0. 6 1.9 0.0 0.0 0.7 1.5 3.1 1.1 8.3 
0.7 - 1.0 29.6 0.3 1.5 5.8 5.0 23.4 2.8 68.4 

% occurrence 
given type 

6.5 35.0 0.8 1.5 9.4 11.1 31.1 4.4 100.0 

JULY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % % 
CLQ cM cH 

0-0.3 6.3 3.9 3.1 0.0 0.7 4.0 8.5 2.4 28.8 

0.4 - 0.6 1.2 1.2 0.0 0.5 1.0 7.3 2.5 13.8 

0.7 - 1.0 10.2 1.4 3.9 3.S 2.3 27.6 1.3 57.3 

% occurrence 
given type 6.3 15.4 5.7 4.0 4.9 7.3 42.3 14.3 100.0 

OCTOBER 

N 

For one type only For 
two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % % %> 
CU cH 

0-0.3 12.0 3.0 0.3 0.0 1.5 0.6 2.4 0.4^ 20.2 
0.4-0.6 1.8 0.0 0.0 0.1 0.4 1.6 0.7 4.6 
0.7-1.0 46.2 0.1 1.1 2.4 0.9 11.2 2.9 75.2 

% occurrence 
given type 12.0 50.8 0.4 1.2 4.1 1.9 25.4 4.4 100.0 

i 
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CLOUD TYPE STRUCTURE 
PERCENTAGE OCCURRENCE OF CLOUD TYPES FOR GIVEN N 

STATION        20 
JANUARY 

N 
For one typ e only For 

two 
types 

'"    "j 
For 

No 
Clds 

CLX 
CL2 

C^8 cM cH three given N 

0-0.3 3.3.4 0 0 0 .6 1.6 0 0          15.5 
0.4-0.6 .6 0 0 .2 ,4 1.0 2             1,3 

0.7-1.0 45.7 0 .4 14.9 1.9 17,7 1.6          82.2 

% occurrence 
given type 13.4 46.2 0 .4 15.7 3.9 18.7 1.7 100.0 

APRIL 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % CL2 CL8 cM cH 

0-0.3 12.7 3.7 .4 0 2.3 5.1 2.6 .2 26.9 
0.4-0.6 1.2 .2 0 .6 2.9 1.8 .6 7t3 
0.7 - 1.0 20.5 .8 1.0 10.7 4.3 24.5 3.9 85.8 

% occurrence 
given type 12.7 25.3 1.4 1.0 13.6 12.3 29.0 4.7 100.0 

JULY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds % 
CL2 % CM cH 

0-0.3 7.6 1.9 1.5 0 2.8 3.9 6.9 1.1 25.6 
0.4-0.6 .6 _L-1_ .4 1.1 2.4 4.4 3.9 13.7 

0.7 - 1.0 9.9 1. 1 5.8 5.4 1.9 29,1 7.8 60.8 

% occurrence 
given type 7.6 12.2 3.7 6.1 9.3 8.2 40. 1 12.8 100.0 

OCTOBER 

N 

For one type only For 
two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds ^i % ^8 cM cH 

0-0.3 7.2 4.5 .2 0 1.3 .8 2.6 .6 17.2 

0.4-0.6 1.9 0 .2 .8 .4 1,Q .2 4.4 

0.7 - 1.0 43.3 .8 3.8 9.0 i.7 18.5 1.2 78.3 

% occurrence 
given type 7.2 49.6 .9 3.2 11.2 2.8 23.1 1.9 100.0 

' 
• 
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CLOUD TYPE STRUCTURE 
PERCENTAGE OCCURRENCE OF CLOUD TYPES FOR GIVEN N 

STATION 21 
JANUARY 

N 
For one type only For 

two 

&£££ 

For 
three 
types 

—•'         •                    ' —~~ 

% occurrence 
given N No 

Clds 
Ll 

CL2 
CT L8 

CM CH 

0-0.3 9.3 3.0 0.0 0.0 1,4 1.8 0.2 0.0 15.7    _   __ 
0.4 - 0.6 0.6 0.0 0JL 0.4 (LA. „^1*J_ 

( 
0.7 - 1.0 53.6 0r2 __fi*Z 19.1 1.0 -JiaJL G. 6 9Q.9 

% occurrence 
given type 9.3 57.3 0.2 0.2 21.4 3.2 7,4 1.0 100.0 

APPJL 

N 
For one type only For   For 

two    three 
typedtypes 

% occurrence 
given N No 

Clds 
CH cL2 CLg 

CM cH 

0-0.3 8.7 3,1 0.0 0.0 6.8 2.9 3.9 0.4 25.8 

0.4 - 0.6 0.6 0.0 0.0 1.4 1.2 3.1 0.8 7.0 

0.7 - 1.0 29.3 0.6 0.0 14.2 4.3 17.2 1.8 67.2 

% occurrence 
given type 8.7 33.0 0.8 0.0 22.3 8.3 24. 1 2.9 100.0 

JULY 

N 
For one type only For 

two 
types 

For 
three 
types 

% occurrence 
given N No 

Clds ^1 

| 

%, |
CM CK 

r0 - 0. 3 8.0 6.3 0.8 
1 

0.0 2.8 6.6 8.4 1.9 34.7 

0. 4 - 0. 6 1,5 0.6 r-P-1-^ 0.8 1,7 3.5 1.3 9.5 

0.7-1.0 24.1 0.6 0.9 6.6 0.8 15.3 7.4 55. 9 

% occurrence 
given type 8.0 31.8 1   9 1.1 10.2 9. 1 27.2 10.6 100.0 

OCTOBER 

N 

For one type only For 
two 
types 

For 
three 
types 

  

% occurrence 
given N 

 . 
No 
Clds % % 

CM cH 

0-0.3 3.2 1.7 0.2 0.0 0.8 1.3 i.O 

1.8 

0.4 8.6 

0.4-0.6 1.7 0.2 0.0 0.2 0.0 0.8 4. 4 

0.7 -1.0 55.6 0.0 1.5 10.3 0.4 16.5 3. 1 87.1 
% occurrence- 
given type 3.2 58.9 0.4 1.5 

- 
11.2 1.7 

•      -  

19.0 4.0 100, G 

'- 
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CLOUD TYPE STRUCTURE 
PERCENTAGE OCCURRENCE OF CLOUD TYPES FOR GIVEN N 

STATION        23 
JANUARY 

For one type only 1 For 
~——- 
For 
three 
types 

% occurrence 
given N 

N No 
CMs 

c^ *->2 CL8 
CM cH 

two 
types 

1          0-0.3 14.4 .7 7.3 0 2.2 1.7 1.0 0 27,2 

0.4 - 0.6   2.3 0 1.2 .5 2,0 0 6.6 

0.7 - 1.0 36.8 20.8 .3 2.0 .1 6.2 0 66.2 

% occurrence 
given type 14,4 38.0 30.3 .3          5.3 2.4 9.2 0 100.0 

N 

0.3 

0.4-0.6 
0.7 - 1.0 

% occurrence 
given type 

AP.RIL- 

No 
Clds 

For one type only 

8. 1 .i) 

44.2 

5.4 

2,8 

25.7 

8.1    45.5 33.9 
    > 8    „ 

cw 

or 
two 

m        a    types 
1.6 

0 1.1 

0 

4 

1.3 

. 6 

.1  I 1.8 

2.5 

4,2 

7.6 

For 
three 
types 

% occurrence 
given N 

18.1 

0 7.2 

74.7 

100.0 

JULY 

N 

- 
0 - 0.3 

0-4- 0.6 

0.7 - 1.0 

% occurrence 
| given type 

For one type only 

No 
Clds 

AJL 

% % 

-OjjJLA 
,i 

*u 

12.0 

4-* B2.1 

JLJl 
27.3 

i^jLo 

CM 

.3 

.5 

CH 

For [For 
two  three 
types types 

1.7 

1.2 

3.4 

2.8 

7.5 
13.3 

23.6j .1 

% occurrence 
given N 

20.3 

16.2 

63.4 

100.0 

OCTOBER 

N 

For one type only For 
two 
types 

For 
three 
types 

•"• 1 

% occurrences 
given N            \ No 

Clds ^i % % 
CM CH 

0- 0.3 23,4 0 22t8 0 .9 2.7 2.1 0 51.8 
0.4- 0.6 0 8.1 r   0 1.1 .4 2.0 0 9.6          jj 

0.7- 1.0 14. 1 17.7 0 1.1 .6 5.0 0 38.6 
% occurrence 
given type 
 , ,  

23.4 14,1 17.7 0 3.0 3.8 9.1 0 100.0 

\  m 
. 
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